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Mr. Richard Henry 
Engineering Science, Inc. 

. . . . . .  

1700 Broadway, Suite 900 ,-. ' 

Denver, CO 80290 

Dear Mr. Henry: 

Please find enclosed the final laboratory.data report for tests on Rocky Flats soil samples as 
requested under your Project No. DE298.22.05 and Task Order MTS 3431 80GG. An invoice for 
this work will be submitted under separate, cover. . , 

All testing results were evaluated subjectively for consistency and reasonableness, and the results. 
appear to be reasonably representative of the material tested.. However, DBS&A does not 
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we' . 

guarantee that these data are fully represenhtive of the undisturbed materials at the field site.. '.;. 
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application. , * '  . 

We are pleased to provide this service to Engineering Science, Inc. and look forward to future 
laboratory testing on other projects. If you have any questions about the enclosed data report, 
please do not hesitate to call. 
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The Hydrologic Testing Laboratory at Daniel B. Stephens & Associates, Inc. (DBS&A) has 

completed laboratory tests on Rocky Flats soil samples as specified by Mr. Richard Henry and 
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,At the request of Mr. Richard.Henry of Engineering Science, Inc.,.we examined th'e,'ends of each 
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performing the chemical analyses, to use .a 1 :l, extract. '.  The electrical conductivity . .  'results 

(Table 10) are presented'in terms of equivalent mg'KCI per kg soil.' Appendix I'contains raw 
. . .  . . .  . . .  . . .  . . . . .  
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electrical conductivity data presented as SI units of dS/m and, also provides the soil dilution , .  
. .  . . .  . . . . .  . .  . .  
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.. . .  . . .  
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Results for several of the clay-textured samples showed discrepancies between calculated total 

porosity (Table 3) and observed saturated moisture values (Table 6). This anomalous behavior 

is common with samples containing significant portions of smectite clay minerals. On reaching 

saturation, these materials often swell beyond the confines of the testing' ring. These materials 
. . .  . . .  

. -  . .  . . . . . . . .  . . .  . . . . . . . . . .  . . . . . . .  . .  . . . . .  . .  , - .  

. .  . .  I .  

. . '  . .  
, .  . .  . .  .- . .  . .  

may also lose some'structural . . .  lattice moisture . . . . .  . . . .  during . . .  . . . .  ovendrying . . .  . . . . .  .(at 1050,'C);:. . . .  . . .  ;. '. ' :  ; '. ' ' . . , . .  I , -  : . .  . ' . 
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Overall, given the' ' aforementioned. caveats, the . results .appear reasonable and internally . .  ' , .  
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consistent. However, DBS&A cannot guarantee , .  . .  . I  that these * .  -results are . .  'representative. . .  of . .  the 

or analyses based on these data.. We recommend that careful evaluation of these laboratory 
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1 ' .  . , .  

. .  . . . . .  
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TABLE 1. SUMMARY OF TESTS PERFORMED 

Moislure 
Characlerislics 

Particle Size 
Dislribulion 

Dry 
Bulk 

Dens i I y 

- 
Sieve 

X 

- - 
Hanging 
Column 

Pressure 
Plale 

Chemical 
Analysis Hydromelei 

BH40396AE I ' ' X I , X .. X 
. .  

x - 1 -  x X X X 

BH40397AE I X I X 
. .  

X '  . .  X x '  1. x X 
- 

X 
- 

X 

X x 

x X .  
. , . ,  . , .  . .  

'BH40398AE , ' . - x .  . . . X '  
. .  

' :  x' . x ' , "  . .  . . .  
BH40401AE 

. .  BH40402AE , : ' X . . ,  . .  ' X  

BH40403AE .. 

.. . .  
. .  . .  . .  . ,  . .  

' x . .  
. .  . 

'. x. '. 
. 

' 

x 

x .  
. .  
, x  X " ' X  

x ... " x X 
- 

X 
- 

X 
- 

X 

X ' . x :  

' \ .  x X . x . .  

X .  X X BH40404AE X X 

.x; x X -X 
. .  

X X 
- 
. x  

X 
1. . X 

x . -  
. .  . .. 

BH40407AE X X . x .  
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. .  
. .  

I .  
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TABLE I .  SUMMARY OF TESTS PERFORMED (CONTINUED) 

- 

Particls 
Density 

X 

- 

X 
- 

X 
- 

X 
- 

X 

Moisture 
Characteristics 

Particle Size 
Distribution Saturated 

Hydraulic 
Conductivity 

Laboratory. 
Sample 
Number 

BH40408AE 

Dry 
Bulk 

Densit) 

' X  

- 

- 
X. 

Saturatec 

Porosity Density 

- 
Sieve 

Pressure 
Plate 

Hanging 
Column 

X '  

Atterberj 
Limits 

. x  

X 

Chemical 
Analysis Hydromeler 

' , x  X X 
- 

X 
- 

X 
- 

X 

,' x ' X  

' X  I x . x  I x X X X BH40600AE X 

X . x  X BH40601AE ... X !  :. X '  . , x  ' X  

' X  

X 

- 

- 
' X  

. .  

.: x ., X X X 

. .  
* x ;  X X ' BH40603AE X 

- 
X - 
X 
- 

X 

X '  

x '  . 

x 

x 1 '  ' X  
. . .  

. I  . .  . .  X X .BH40604AE. x ': X 

BH40605AE .. ' . X  I x .  . X X X - 
, .  

X 

X X - 
X - 
X 
- 

X 

X '  ' .  

- x  

x 

', x. x .  X . x  BH40606AE '. x . .  

x '  I x "  X :  x ' X  
- 

X 

BH40607AE x X X '  

, BH40608AE , x  . 'X X X X ,; 
- 
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Moisture Particle Size 
Distribution Characteristics Initial 

Laboratory .. Examination Initial; Dry Saturated ' Saturated . . 
. . .  Sample of Core .Moisluie Bulk Calculated Bulk Hydraulic Hanging Pressure Atterberg Particle Chemical ' 

Number . Samples . Content ,Density Porosity Density- Conductivity Column Plate Sieve Hydrometer Limits Density Analysis 
.. 

. . .  X X x x x ' X  , .  x , , x  : i x :  , x ' .  
. .  

BH40609AE . ' X ;  . . '.,, X . " X 
- .  

. .  

. . .  
. . . . . . .  BH40610AE ': ';.' X i .  x : X  . . .  ' x  . '  . X ' . x  : X X x X X X '  ' 

. .  
. .  

. .  

, x - .  X x ' x :  . x '. X x x . x .  X 
'. , , . .  . .  . .  x .'i 

. .  

BH406llAE- . X , ,  . 

. . .  
. . . . .  . . . .  . .  BH40612AE X . :,x ' . , x ? ' :  '. x ., '. . x . ' 

. . .  . . . .  x .  x.. . . .  . I  X ' .  x ' : .  x . _ .  x . . .  : ' . 

. . . . . .  X 
. . . .  . .  , .  I - x .  . .  * . .  x x .  . . X '  . x  - .  

. .  . .  
, .  

. .  

. .  
x 

* : 

. .  x , '  ; . " x '.; 

. .  

. . .  

, .  . 

. .  ' 
'.. , . :  . .  

. . . .  

. BH40613AE. ' t '  ': :.,', .X .. '. ,. X '( X . , ' ' 

. .  . .  I 
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.. TABLE 2. SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES . .;' . . . . . .  . .  

- .  
. .  . .  

. .  
. .  . .: 

. . . . . . . . .  . . .  . . .  . . . . . . . . .  . . . . . . .  . . . .  . .  
- 

, .  . .  
> . '  

. .: . . . . , _  .. . .  . .  
. .  

. .  Radiation . ' 

Condition ., . .  . .  Monitor2 ' , . 

. . .  
.:. . ' 

. .  . .  
. .  

. I  

. _  
. > .  

: . 

.- . 
. .  

(cpm) 

. .  . .  

. .  

. .  . .  

. ' Sample ID Codes' . -  Comments . .  "1. 
. . .  

. .  ' g o "  . . . .  
. '  . . 

. . .  . . .  . . . .  . . . .  . . . .  
BH40396AE Ts, L Sandy gravelly, recombine?, . . - ' :. 1. . .  .' : . . 

BH40397AE . :  .L :' :Re&mbine? .Top: s+sI; bottom:'gr&elly'and reddish . '1 10. , .- ' ,  . .: 

Ap, N, T m m  

L, T o m ,  C 

Prominent annulus in top only; rest of sample is free 
of annulus. , . , .  

Loose and'more gray at'top. : , ,. 

Top::silty gravel: bottom: clayey sand. 'Recombine? 

. ' . 'go . \ .  . .  . . . . . .  . . . .  . . .  . . . . .  . . . .  . . . . . . . .  . .  . . . . .  
3 .  

. . .  . .  . .  
. . .  . .  

. .  
. .  

.......... . . . . . .  .70 , ' .  . 
. . \  . 

. .  
. .  

BH40401 AE 

BH40402AE 

BH40403AE . L. Tm 

BH40404AE L 'Tc . , '  ' . .  Clay;. bottom: dark brown; top:'tan. ;'. .:. .I: ;. -; 70:' .. ' : 
BH40405AE ' .  L,Ts . ' , . , Top:'coarse sand; bottom::medium sand. Not.; ;':.;',.:.,. . 90, . (' . ' ' , . 

BH40406AE 'N, TdTm 

. .  
, .  , _. < ' . .  . .  

. . .  
. .  

. .  I .  . .  . .  
. .  . . .... . . . .  . . .  . . . .  . . . . .  . . .  . .  . .  . .  . .  . i  . .  

. . .  . . .  . . .  . . .  . . ,  
enough fine material to run Atterberg test. ,.:' . : 

. i ' ,  , . . 

. . . . .  . . . .  
, .  , 

. . .  . . . . .  . ~ ., :. : , ' . . .  . .  . . . . .  . , .  . 
. .  

. 
. .  

. .  
. . .  . . .  100- ' . '  , .'. , ,  , ,.. . .  . . . . . . . . . . .  . . .  . . .  . . .  . . .  . . . . . . . . . .  . .  . . . . . . .  ..' . : _  I - . . . - . .  , .  . . I . '  . . 

. .  
i. . . I  

. I  

. .  

. .  .: . 
. .  .~ . .  

. .  
. .  

. .  . . -  - . .  . , . -  
. .  . .  . .  . .  

. .  
. .  L, X,.'Gp-S :' ., ' .Bottom: tan; silt; middle: ,mottled: top.:.with large , . ' . .  . . '60 ' . 

' .  4 . .  .. . . . .  . . . . .  . I  

. .  . . . .  . .  . . . .  . .  . .  
, _.' ' 

/ I  , . .  gravel and void 'space. ': .::; :..; i . . _ . .  ' 

. .  . .  . . . . . . .  .... . . . .  .. _. 60, 

Top: clay; bottom: silty sand. Recombine: 

I,?... 

. 2 .' 90 :' I .  Torn,  N ' Loose,.some voids. Gravelly,'reqmbine? ' ' . .  . 
.,  ., . : :. I . . .  

I . , . .  . ~ .  

. . .  

@ .. BH40407AE . ' 

. .  . ,  . .  

. . . . . .  . . .  . . . . .  . . . . .  . -  . .  . ': . . .  . . . . .  . .  
. .  

. .  
. .  . . . . .  

60. . .  

, _  . . . .  . . . .  
. ' : ' '  . ' -  . - . .  

.. . .  . . . . . .  

. .  

. . . . .  

c . 

. . . .  

BH40408AE 

BH40600AE Gp-3, Ts, N 'Sandy'with, < .  gravel. :: : 

. .  

. .  , 

. . . . .  . . .  . . .  
. . .  . .  . , .  . , . .  . .  BH40601 AE L 

BH40602AE . . . .  X, Tm,.Gp-2. . .  .May not be enough fine'material b r u n  Atterberg ;', . .  60 . .  . . .  
. . ,  . .  

. . . .  

. . . . . .  . . . . .  . . .  . . . . . . . . . . . . . . .  . . . .  
. . . .  . . . . .  . . .  

' 
' . .Tm I Visual texture (medium) ': .: .. :: . " . . 

" Ts I Visual texture (sandy) :: .: ' . ,  -;. , I  

. .  Gp I Gravel pmtrudingsire (cm) ;: ..: : 

. . .  . . . .  . . . . . .  . .  ; : .  . .  , ' .  . . . .  . . . . . . . . . . . . .  . . .  . .  

' 

' Samples scanned at either'end of core with'an E b e h  E-120 Geiger &unter and EberOne'HP-260 pancake probe. 

. ' .  
. .  . .  

. . , . .  As = Slight annulus.(< 1 mm) 
, .- 

. .  . .  

. . . . . . . .  
. .  

. -  - . . .  -. ... . . . .  . . .  .. . .  . .  
. . . . . . .  . . . . . . .  . . . .  

. .  
. . . . .  . . . .  . . . .  . . .  

-. . , 
I .  

. .  
. .  . . . . . . .  . . . .  

' .  . .  . , . . :. 
* .  . 

, . .  

. . . . . .  . . .  . .  ". .:. . .  
Background at 60 counts per minute (cpm): :. : .,-:. .:. 1 . . _ .  . .  . .  . _  

. . . .  . . . . .  

. ._ , . .  

' Where sample quantity is limited. recombine moisture retention 'subsample with remaining sample for particle size ' ' , .  . ' 
, 

. . .  . . . . . .  . . .  . . .  . .  
_ . '  , .  ' .  

I .  

. . . . .  
, .  

. . .  . . .  
. .  .::_ . .  

. . . . . .  
, .  

. _ .  ' . .  . 
. .  

. . . . . . . . .  
. . .  

. .  . .  . .  
distribution. ' 

- .  . :  
. . . .  

. .  . . .  . . .  . .  . . . . .  ... . . .  

. .  
.. - 5  

. .  . .  . .  I .  

. : .  
. .  

. .  
. .  
. .  
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, . .  
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TABLE 2. SUMMARY OF INITIAL EXAMlNATlON OF CORE, SAMPLES' (CONTINUED) , ._ 
. . .  . . . . .  

. .  . . . . . . .  . . . .  - .  
. . . . . . .  

. .  . .  . .  
. .  

, . .  . .  , .  . .  . .  
-. : . .  . .  

. .  
, . .  

. . .  . .  
. . .  ... . . . . .  Radiation . . .  

. . . . . . . . . . .  . . .  Monitor2 : 
. ,  

. .  . .  

. .  
. .  

. . . .  

. .  

(-mi 
. I  

. .  Condaion 
Sample ID Codes" . '  ' -Comments' ; 

BH40604AE 

BH40605AE N, TcTm. . .  

. . .  . .  
80 .:: . . . . . . .  . . .  . . . . .  . . .  

. .  . .  
c . .  

. . . . .  . . .  , .  . .  . . .  . . .  . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . .  'a'.. . . . .  
: 

. .  
. .  . .  . .  Tc,.Tm. N: '. , . . .  
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TABLE 3. SUMMARY OF INITIAL MOISTURE CONTENT, 
DRY BULK DENSITY, AND CALCULATED P O R O S I N ,  

. .  :. . .  . .  . .  
. .  . .  'Initial Moisture Content . .'. . . . . . .  

Dry Bulk , . Calculated 
. .  

Gravimetric Volumetric - ,  Density . . '  Porosity . . .  

:. (YO). ; 
. . .  . .  . .  

Sample Number (%I 919) (%, cm3/cm3) (g/cm3). ' 

. . . . .  ':. . I .  . 
. . . .  

. .  ' . . , - ..I . . . .  . .  -. 
. . .  

,.. : . . .  
_ . .  . .  

. . . . .  . . . .  : . 1616 . '  . .  . . _ .  1-76 ':' ., 333 ' . 

. 34.6 . . .  

. . . . .  

. .  

. . . .  . . . .  . . .  . . .  , . .  . . . . . .  . .  . .  . .  . .  . .  

. . .  . . . .  . .  . .  
. . . .  

. .  

BH40396AE 9.4 . :  

, .  

. .  . . . . . . .  . .  . .  . .  
; ' .  '1.73 . 

. .  . .  . .  . .  

28.3 : . .  

. . .  . .  . - .  
8 .  

16.3, ' ,. ' . ,  . 
,. . 

BH40397AE , .., 

BH40398AE , :  
BH40401AE 

' ' BH40402AE 

' i . _  
. .  

. . . .  . . .  . . .  . . .  . . . . . . . . . .  
29.0 ; ' ' ..; 1.59 - ~ _ '  39.9 . , ' 

. . .  . . .  . .  
. .  

. I  . . .  
. .  

... 

. . 18.2.- : 
. .  

. .  . : .  . . .  . .  
. .  

. . .  33.9; ; . . . . . . .  1.66' . . . . . . .  .'38.1 . . .  

. .  . . . . .  . . . .  1,52 . . .  . . .  '43.6. . 

, .  
. . A  
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. ;. . .  . .  . . .  . . . . . . .  . . . .  . .  . .  . . .  . . . .  . . . . .  . . . . . . . . . .  
. _ , . . .  * ' : . . < :  . . ,..- . . . . . . . . .  . . . . .  . . . . . . .  . . . .  . .  ' . .  * . . . .  . . .  . . .  . .  . . . . . . . .  .;. 

. .  . .  . .  . .  ' 20.4 ' .  
. . -  

.' ' 

. .  . ,  
. . ,  ~. 

I ,  

' ,  
. I  

. .  
. .  

. . . .  

- .  

:. . .  . .:. . .24.2 ' '  ' ' ,  ..36.7 . " ,  
. . ,  . .  ' I  . . :  

. . . .  . . . . . .  . . . . . .  . . . . . . . . .  
. .  . .  . .  . .  . .  

. .  . .  
. .  

BH40403,AE I ," ' . .;13.8 .. 1' . . .  :. .... .22.6 . . . . . . . . . . . .  . . . .  '1..64:. ..... 1 '  ...... .39.1 . . . . . . . . . .  . . .  
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. .I 
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. .  

... . . . . . .  . . . .  . . . 

.. I . .  ' b . .  
. .  

. .  
. ,  . .  _ .  - .  

39.3 ,:',-;)".: ''q.57. :. .":42.6'. .:.. 
~ . . .  . . . .  

, '  . , . .  

. .  . ,.. ' _  
i : 

. . . . . .  . . .  . . .  . . . .  . . .  . . . . .  . ,  
. .  . .  . .  

, .  . 

, .  . , 
'. . I. . ' 

. ., BH40404AE . 'j,' , 25.1 , . 

'. . ,  
. .  

. .  . .  
. .  . .  . .  

@. ' ,  

. .  . .  L '  

35;8-:. . . .  . . . . . . . . . .  . . . .  . . . . .  .. . . .  . . . . . . .  . . . . . . .  
. . .  

. . . .  
. .  

. . . .  

BH40405AE.'. ' ;  2.1 .;." e : ' . '  3.7 ', . ,  .: 1.71.,. e:, 
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. .  

I .  
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. .  
, .  . I  

, . .  
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. .  . ,  ,.; , .'. ' .  

. .  
. .  
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. .  

28:5 ' 15.5 '. . *. . , .. . .'.1.84 .':.. . .  .: ,,31.7 . 1 
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. .  . .  

, .  . .  . .  . .  

. .  .... . . . . . . .  . . . . . . . . .  . 

. ' , 33.5.: : ,,., .:' : , .' '1 -64 '. . '.. - ' ,  . j9 .2  . . . . ' . .  _, 

. ... ....... .1.94.' ,. ~ . 
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. . .  
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. .  
. . .  
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. .  

,.24.6 '_ . '  . . 
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- .  .. , . 
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TABLE 3. SUMMARY OF IN~ IAL 'MOISTURE'CONTENT, . i  

. . .  . .  . . . . .  . .  
DRY BULK DENSITY, AND CALCULATED POROSITY (CONTINUED) 

. .  ' . Initial Moisture-Content . 

. .  . .  
. .  

. .  
. .  

. .  . .  . .  
I .  . . ,  . .  

. ,  . .  

. .  
. . .  

. .  . .  

Dry Bulk Calculated ' . . 

- ,  Gravimetric Volumetric . . , Density Porosity . ,  

Sample Number (% 9/9) .(%, cm3/cm3) (g/cm33 . ' '' , (%) ' ' .  

. . .  . . .  . . .  . .  . . . . . . . . . .  . .  . . .  ... . . ' . '  . .  . .  . .  . .  
. .  . .  

i . '. , : - 
. . ,  

.40.3 , ,. . 

35.4. ' . 

38.8 : _ *  

. . . . .  
. .  

. . .  
. . 1.61.. ' ' 

. . . .  . .  
. .  . . :34.8. ' ,  ' '  

. . . . . .  

' 21.6. ,: , 

. . . . .  
. .  

2 . . .  . . .  . : 

. , .  
' . ' .  

. .  . . . . . . . .  23.2, . . , '  . . . .  ,1.72- . . .  

', 22.7" ,<  : 

. .  

BH40605AE. . . 

. .  . .  

. . .  . . .  . . . .  
. . .  

. .  . .  
. . ,  

, .  
. .  . ,  

.13,5, 

. .  14.9 . ''. . '  

:. . ' 
. ,, . . . .  

. BH40606AE .. 

. .  
. .  

, .  . .  . . . .  
.. 1.61 . ' . 

. . .  
. . . .  . . -  

. .  . .  
. .  

. .  
. -  

. .  .. I .  

BH40607AE 

BH40608AE 
. .  

, .  . .  

. . .  . . .  . .  . . . . . .  . .  
.26.1 . ' ' 

. . .  
12.6 . ' . .  " ,  - ' 1.95' : 

. . .  

. .  

. . . . . . . . .  . . .  
: :.. , , , . .  

. . .  . .  
, .  . .  

. .  
. .  
1 . .  _ .  . 

1 "6i5' . . ' 

. . ,  . . .+ . 
. .  

. .  
. .  

, I, ,. : . , 

. . . . . . . . . .  33.8: ., . 

. ., . 
. .  . .  . .  

. .  , _  . .  - .  . .  
. .  

. . . . .  . . .  

. .  . :  . 

. . .  . . .  

. .  
. .  

. .  

. .  . ,  . ,1.76 
> . :  . ' . .  

. .  BH40609AE. ' - ,  ' . 11.0 ? . I .  ' " . , ,  . .  . ' 19.4 _. ' . .  , . , .  . .  . .  
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. .  . -. . .  
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TABLE 4. SUMMARY OF SATURATED DRY BULK.DENSITY (CONTINUED) 
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B H40396AE 
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e d 4 0 4 0 5 A  E 0.24 
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BH40407AE - 
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. . . . .  . . . . . .  . .  . _  . 
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. . .  . .  . .  
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0.20.' , . .  --. 
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. .  

. . .  
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~ .. 

..' , '  ' . . .  . I  . 
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. . . .  . . . . . .  . . .  . .  . .  . .  , .  

. .  
. .  , ' ' 

. .  
. .  

. .  . . . . . .  . .  . . .  
. . .  . . . . . .  . . .  
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. . .  

. .  , . .  . -  

' .  .: 

. .  . .  . . . . . .  
- .  . .  

. -  
. -. 

; . . . ' _  . . 
. .  . .  . .  

I .  
. .  c, ,.c,,: Sample' d,o ' -  d, ':, ' . ' d, , ._ . 

Number .. :. (mm) (mm) 

. .  

. .  
. .  

. . . . . . .  . . (mm) ..(mm). (mm) Classification 

. .  
. .  

- .  

. . . . . .  . . : -  . . . .  . . . .  . '_. . .  
. . .  

:: . . .  
. I . .  . .  

. .  
. . . .  . . . .  . . . .  

. .  

. . .  

. .  - Lean clay. ., ..: ._ , ' . . 
. . .  . . . . . .  . . . .  . . .  . . . . .  . . . . . .  . . .  . . . .  . . .  . . .  . . . . .  . . . . .  . . . .  . . .  . . .  

. .  
- ;  , .  

. .  

. .  . .- 
0.0014 .0.0017 : ' . --  .. 

. .  
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.. I . . .  
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- 

. . .  
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. .  

. . . . . .  
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:*. 

. . . .  . . 

. .  . )  

. . .  . . .  . . . . . .  

. .  

?,. 0.001.4 0.0025;,~.;'~-',' -- -- Fat clay .:: . ' :  

. . .  

. .  

. . .  . . . . . . .  >. . ' .  

. _  

- .  . . .  + . .  . .  

. .  . -  
. .  

.: . .  

. . .  
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. .  
' .;. , 

. . . .  

. .  . .  
. .  
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.... 

. .  

. . .  

. .  . .  
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. .  . . :' . '  . . .  . . .  . .  . .  

. .  . .  
, 0.0018 , :..-- . '. - '  
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. .  . .  

. .  

. .  
. .  

. .  . . . . .  

. . . . . . . . . .  

. .  
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-- 
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. -  

. . . . .  

. .  

. . .  

. .  

. . .  . 

. .  

. . . .  

. .  

. . . .  . . . .  . . . . .  
. .  

. .  
. .  . ,  
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. .  . .  
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. .  
I .  
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BH40396AE ' 

. . . . .  

. '. 

. .  . .  
. . .  

. .  

. : . .  
, , _ . . " >  . 

. .  . .  

. . . .  
. .  . .  BH40397AE 1.. '. ' . . '  . 2.65' 'i .I,., ., .: . . . .  

. .  . .  

. . .  . . .  . . . . .  
. . .  2.65 ..'... 

. .  
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. .  

. . .  
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. .  

. .  

. . . . . . .  

. .  
. .  
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. . .  . . . . . .  

. .  . .  
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. . .  

. .  _ .  
. .  

. .  , .  
. .  
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. . . . .  .. 2 6 8 : ' . .  : . .  

, .  

. . . . .  . . .  

- .  

.~ . -. . I .  

, . BH40398AE. . .  

. . .  

. _  . .  
. .  

. . . .  . . .  . . .  . . . .  I .  

. .  

. . . . .  . .  
. . .  . .  . .  . .  . .  . .  

. . .  . . .  J 

BH40401AE :..:' 

, . .  

. .  
.. - ,  . .  

. .  

, . . ,  . .  
3 . .  

. .BH4040 iE  .' , . -  2-69 * .  '- : . .  ' , 

. .  

. .  
t . . .  . . , . . .  . . . . . . . . . .  

., . , . . . . .  . . . . .  . . . .  . . . . . .  
. . .  . . .  . . .  . . .  . . .  . . . . .  
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\ 
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. . .  . . .  . 
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. . . .  

. _  . . 

. . .  

. .  

* , . .  - .  
.. ' .  

. . . .  . . . . .  . . .  . . . .  
. . . . .  . . . .  

- .  
. .  

. , .  , 

2.69 ' < . .  

. .  . .  
- - 7  

, _  . . . .  
. . .  

. '  BH40403AE :' ..;-':'. '. . '. . ' 

.~ 
. .  ... . . . . . . . . . .  . . . . . .  . . . .  

, .  3 '  . .  , :_ 

. . . . .  . . . . . .  

. .  
. .  , . 

. ,  

, , . ' .  

. . .  

. , .  
.., . 

. . . .  . . . . . . .  -, . .'. 

. .  

. . . .  
, .  . : 

. .  
. .  

I .  

. . .  

. .  

. . .  . . . .  . .  . . . . . .  
' c .  , .  . 

, .  . .  - 

. . .  

BH40404AE. f 
' I  

BH40405AE'. .,,:: ,'; . .  ' ,, : ' . . .  . . . . . .  

' .  . . .: . .  

. .  

. . .  

. .  

. . . .  
. .  

. .  . .  
. . . .  
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SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES . ~ 

. ,  . . .  . . . . . .  . . . .  ,. . . .  . . .  . _  . . .  
. .  . .  

. .  
. .  

. .  - .  - .  
; .. _ . .  . .  - .  

. - .  
, . _' 

. .  

. :  . .  . .  

. .  . .  

, .  . . . . .  . . . .  . .  
. . .  . .  .. Condition . . . . .  . .  

. :  
. ' .  

. .  . .  _ -  . .  
. .  

. I  

Sample ID, .. Codes' ' . . .  , , .. ' Comments . '. 

Radiation ' . 

Monitor ? 
(cDm1 . . . .  

. 90 . : '  

. .  
BH40396AE i . Ts, L : . . , -  Sandy 'gravelly, recombine.', . . . . . .  . .  

...... . . .  Recombine.! Top: %Si; . . . . . .  bottom:'gravelly and reddish ' .  1 10 ' , : ; __. :. . .  
. . .  ' . ,  . , . . .  . . . . . . . . . . .  . . .  

. . . .  ..... . . .  , . .  100: BH40398AE .'Tc/Tm, N Reco.mbine.3 . .  
. . .  .. . ,  

. . . . . .  
. I  

. : . '  . 
. . . .  . . . . .  ..i., : 

BH40397AE L . ' - ;  

. . . . .  
. .  . .  . .  

clay;., . .  

. . .  

. .  

. . .  
. .  

. .  
. .  

. .  
. .  . .  

Ap, N. T o m  ' .  Prominent annulus'in top only: rest of sample is free . .  

. . . .  . .  

I . .  . . . . . . . .  . '. .: 76 .i '. 

90 ., 

. . .  . . . .  . . . . .  ... . .  . .  . .  . . '  . ,  
BH40401 AE 

.. ,(j ;;' . .  , 

. .  

, .  

. .  
. .  . .  . . of annulus.. ' .  . ;/. 

BH40402AE . L, T f l m ,  C . iooseand,'more . .  gray at'top.''.. , . . . . ,  : ' 

. . . . . . . .  
: Top: silty gravel: bottom: clayey sand. decombine.3. ;': 

.. . .  . .  I . ' .  ' .  - '  , .  . . .  , : , . 
L, Tm 
L Tc :,'. . . , ' :  . .  

BH40403AE 

BH40404AE 
. . . .  .... . . . . .  . .  

Clay:'boiom:, dark brown:.top:'tan.. , : .  :- .:.. . .  .: 

. . . .  , .  - .  . .  . .  ..- . .  
BH40405AE . . . .  L, TS . . .  Top: coarse sand;.bottom: medium sand. 'Not, : . . .  .90 . . . . . .  

. . . . . . . . . . . . . .  enough,fine material to' run ,Atterberg test.: . . . . . . .  . . . . . . . . . .  . . . . .  . . . .  
, .  

. .  
. . . .  

'.".loo ' ; 
. . .  . . . .  

. .  

.'; BH40407AE ' . L. X, ..:, ..':,'60 .. , . ... . ..... :; 1.' . 

BH40406AE : N,'Tflm 

. .  , . , !  

. . . . .  

. .  

. .  . 3 :*.. , . ,, . . 
_. ' . . .  . .  . .  . .  

: .  9 0 . " .  
. . . .  . . . .  . . . . . . . .  

'Loose, some voids. BH40408AE' . ' Tc/Tm,"N 

BH40600AE . . Gp-3, Ts. N, . . Sandy.with gravel.; 

TOP: . . . .  clay; bottom: S BH40601AE I ' L . .  

May not be enough fine material to run Atterberg . . . . . . . .  1.60. . .  BH40602AE.' : 
US? moisture 'retention sibsample. for p cle size ., ' -. '., :80. :: 

. . .  . . . .  . . . .  distribution: heavy gravel. I . .  . ~. 

BH40603AE 

. . : .  ' . . .  
, .  

. . . .  . . .  . .  . .  . .  . .  - 

. .  . . . .  . . . . .  . . .  . .  . L , . . '  
. .  . .  

. .  . . . . . .  . . . . . . . . . . .  ,test.. ; .' ,. :. '/ ' .  '.. ' , . . . . .  . . . .  . . .  . .  . . .  . .  
, .  , .  

. . .  . . . .  . . . .  . . . .  , * ' .  , .  . . . .  

. .  

. .  . .  

X, Tm, Gp-2 

I L. G~-ID'.T~ ' , 

' , .  :: . .  ..:. . .  
. .  . .  

. .  . .  

. .I . . . . .  
. :. . .  

. . . . . . .  . . . . .  . . . .  . . .  . . . . .  . . .  ., 

. .  , .  . .  

. . .  . . . . . . . .  . . . . .  ... 
s .  . 

.... . . . . . .  .. . . . .  . . . . .  . . . ; .  . . . . . . .  . . . . . .  . . . .  . . . . .  . . . .  

i .  
.' . , .  

. .  
. . . . . .  . . .  . . .  . . . . .  

.:,. - 
. :, ..: . . L '  

. .  
. : .  

, . .  

. . . .  . . . . . . . . . .  

:.,:: . ._ . . 

. . .  

. I . .  

. .  

. . .  . . . . .  . . . . . . . . .  . _  . L .  '. - . % . . . . . . .  . . . . . . . . .  . . . . .  

. .  - .. 

. . . .  

. .  

. . . . . . . . .  

. .  

. .  . . . .  . . . . . .  .:.... 

. -  

. . . . . . . . . . . . . .  

, . .  

. . .  . . . . . . . . . .  . . .  . . . . . . .  . . . . . .  . . .  . .  I ,. , 

, . .  
': . ' ' . . .  . . .  . .  . . . . . . . . . . .  . . . . . .  

. .  . .  , . _  . . ,  

. . . . . .  . . .  

. .  . , .  

. . .  

, : 

. . .  

. .  . . , .  . .  
. .  - 

. '  . . . _  

. . . .  

. .  
.: . .  , .  

, 

: 

. . . . . .  
. . ' .  < .  

. .  
. ' _  

. . . .  . . .  

. '  

. . . . . .  

. ., . 

. . . . . . . . . . . .  , . ,  

. .  

. .  . .  . .  .,,.. 
. .  

. . .  

.. : , , 

,. . . .  

. . .  

. .  , . .  . .  
. -  

. .  

. . .  

. .  

-.. 
. . _  

. . . . . .  
I .  

: . . .  

. . . . . . . . .  . . . . . . .  
... ....... .. . . .  

, , . .  . , .  ._ , . . .  . .  _. , .  
. I  

. . ,  

. . .  

. ,  
. .  

. .  . .  
. . _  

. . ,  , 

. .  ' Condition Codes: . '  . .'. ' . _  
. .  . .  

. .  

. .  . L ' . .:AP .= Proininent'anniiui (> 1 .mrn)' ' ". - . . .  , 

. .  
. .  

. . . . .  . . .  . . . . . . . . . . .  . .  

.- . C. Internal cracks, ..:" : 

. .  N = Nominal ' ; 
X I Liner not filld '-I . . 
L I Discontinuous 1ithology.from top to boaom,of core 

. . . .  . . . . .  .. 
Gp = Gravel protruding-size (cm) :. 

As I Slight annulus (< 1 mm). : ; : 
. .  Tc I Visual texture-(clayey). 

Tm E Visual texture '(mediu,m) . .  
. .  . .  

. . .  . .  . .  . . .  . . .  . .  . .  
. . . . . . . .  . . . .  . . . . . . . . . . . .  Ts = Visual texture (sandy) .:. .:- , . .  

. . . .  

, .  

. . .  . . .  . . . .  . . . . .  . . .  
. .  . . .  .~ . , '.'!.. : '  ' 

. . .  
. . .  . . .  

. .  
. I . _  

. . .  

. : , 

*. Samples &canned at either end of.core with an Eberline E-120 Geiger wunter and'Ebecine HP-260 pancake' probe. ; ' 

. ' . '  
. - ,  

. . . . .  . . . . . .  . , '  
I .  

. . . . . . .  . . .  . . .  . . . . . . . . . . .  . . . .  . . .  . . .  . .  . .  
, .  

: I, ~ 

. .  

. .  . .  
. .  

. .  
. .  

Background at 60 counts per minute (cpm). :. I .  . ,.. , . 
. :  : .  - :  . r  

. .  . .  

Where sample'quantity is limited, recombine moisture !etention . . .  subsample with remaining sample . . .  for particle sire . .  ' ' .  . , .  ,. . : . 
. . . . .  . . . .  distribution. . . . . . . . . . .  

. . . . . . . . .  . .  1. 

. . . . . .  
. . .  . . .  , .  

. .  
. .  

. . . . . . .  

. .  . .  . .  

. . .  

. .  1 .  

. . . . . .  _ .  . .  
. .  

.:.- . .  
. .  . .  

. .  . .  

. . . . .  . .  
. . .  . . . . . .  

, .  
' . .  

. . .  . . . .  

, .  . .  

: . .  
. . . . .  . . . . . . . . . . . .  . .  . . .  . . . .  . . .  

. , .  . 
. . .  . . .  . . . . . . . . . . . . . . . .  . . . . .  . . .  

. . _  . .  

. . . . . . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  
I .  

. . .  . . .  

, .  . .  

. . .  
. .  

. . . . . .  . .  
. .  

. .  
. .  - .  

. .  . .  . I  

0.. 
. .  

. .  
. .  

. .  . .  

. .  . .  
. .  . .  

. .  . .  . .  . .  . LAB-93(4)UflSe\€Sl-APP.N$3' ' , . ,  .. ' - .  . .  
. .  
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SUMMARY OF INITIAL EXAMINATION OF CORE SAMPLES (CONTINUED) - ' . 
. . .  . . . . .  . . . .  . . .  . . .  . . .  . . . . . .  . . .  . . .  . . :.. . -  . .  . .  

, .  . . .  - '  . .  

. . .  . . . . .  . . . . .  . . . .  . . . .  . . . .  
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. . .  . . . . . .  . .  . .  : . . .  . .  
. . .  . . . .  . . . .  . . .  Radiation . . . .  . .  . .  . .  

Monitor . .  

. .  
. .  . .  

. .  . .  
. .  . .  . .  

. .  

Sample ID Codes' Comments'- . ..: . . . . .  (cpm) . 

. ,  . .  
Condition 

. . .  . . . . .  . . .  . . .  . .  . , 8 0  . .  . .  - .  BH40604AE Tc, Tm, N.-  ' .  

... 
. . .  . . . . . . . . . . . . . . . . .  . '.. *, . . . . .  . . . . . .  . . .  . . .  . . .  . . .  . . . . . .  . . . . . . . .  

_ '  . .  " 6 0  . .  
, . ,  ' 

. . . .  . . .  . . .  . . . .  
7 

. .  . . .  . . . . . . . .  
. .  

. .  
. .  

. .  . .  
. .  

, ' . i "  " '  
BH40605AE 'N,'TcKm . .  . .  

. May noi be enough fine material to'& Anerberg . . '  : , '  80 

BH40607AE L, TcKm 1 ' Siltier at bottom.. Use moisture retention'subsample . ' go 

BH40608AE . I  As . ' 

test. Use moisture .retention subsample for particle' . : . . . . .  
size distribution. j . .  ' '  , ' ' , '., 

. . . . .  . . . . . .  . . : for particle size distribution.; . .  

BH40606AE Tm 

. . . . . .  . .  . _  
. .  . . .  . .  . . .  , 1  

. .  

. .  
. .  

:. . ' 
. .  

. #  . .  

. .  . . .  . .  

. . .  . . . .  
.. . .  

. . .  
~ 

. .  
. .  . .  

. .  . .  
' . . e o  . ' 

. .  
. . .  . . .  . _  i .  : 

I. ' 
. . . .  

Repack;. Use moisture retention subsampie for . .  

. . .  . . .  . . .  . . . . .  . . . .  , .  . \ .  
. . . . . . . . . .  

. : ,  '. , .: . 

. .  
. .  ' . .particle size distribution. 

. .  
.. . 60 .  ; 

. . .  . . . .  . . . . . . .  . . . .  . . . . . . .  . . .  . . . .  . . . . . . . . . . . .  . . . . .  . . . . . . . .  
I .  . .  . -  

. . . .  . . .  . . . .  . . .  

. .  

. .  . ..:. 

* I  

I. 

.. 

. . . .  
. .  ,. 

. . . . . .  . . . . . . . . . . .  .. . . . . . .  . ... . . .  

. .  *.; 

. . . .  

. .  N, T M s '  . ' ,  . , I  .. , ' . .  

. . .  

. .  . : 

. . . . .  

. .  

. . . .  
. .  . .  

60 . 'I .' : , .  
. .  . .  

. . .  

. .  . .  

. .  . .  ' . ' . _  . . _ . ,  . . '  
. . .  

_.. , ' 

. .  

. .  

BH40609AE 

..,. :: ' 

. . . .  . . . . . .  . . . . . .  . 

. .  . .  
. .  

. .  
. .  

. .  
BH406lOAE N;TdTm .,,>- .I ~ ' - . .  

..a,. ..,. . .  

. . .  

. ,' . .  
. .  

. .  

. . . . .  

I . .  
. .  . .  

BH40611AE' T m m ,  Ap : Use moisture retention subsample for.particle size 60 

BH40612AE 

. . . . .  . . . . .  . . . .  . . .  . . . . . .  distribution: . . .  . .  . . .  . I. . . . .  . . . . .  . . . . .  . . . . . .  . . . . . .  . .  . .  
. . . .  

. _. 
. .  , .  

. . . .  . . . . . . .  . .  . . .  . .  . .  
, .  - I .  

. .  

, .  . .  
. .  . .  . .  

.. 'Use moisture-retention.subsample for particle site'.. :. . .  60 ..: .... 

. :  

. . .  . .  . . .  
Gp-2. Ts . 

- .  , . . . .  . . . . . . .  . .  . ,  
_ . .  . . .  

. ' . distributionlparticle density. Not enough'fine material 
. .  . .  

. . .  
. .  . .  . . . .  

. .  

. . . .  
. .  

. . . . . . . . . .  
_ .  

... . . . . . .  . . . .  
to run Atterberg test., : ., :' ' ' .  . '. - . i . . _  . . '  . ' . .  

. . .  . .  BH40613AE ' L .  ' .  Bottom: gravelly clay;. top: silty sand. Not enough" ' .. 100 

e , .  .::' 

. .  . -  

. . ,  . . .  ' .' . .  
. .  

. -  

. .  . . .  . .  
. .  

. .  
1 .  

i fine material to run Atterberg test. 
- .  
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. .  
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DRY BULK DENSITY, AND CALCULATED POROSITY..'..' i' 
. . . . . .  . . .  . . . . . .  . . .  . . .  . . . .  . . . .  . . 

. .  . . .  
. .  

. -  

, .  . - .  . . . '  

. .  
. .  

. .  . .  . .  

. .  
. ,  

. .  _ .  
. .  

. . .  

' Initial 'Moisture Content' .; 
Dry Bulk ' . Calculated . .  

Gravimetric . . . .  ' . Volumetric . ' Density' . . Porosity . . 
(%, cm3/cm3) ..(g/cm3) ' , . . (%I. ' ._ ' '  . . 

. .  

. . . . . . . .  . .  . .  . . .  . . .  . . .  . . .  . . .  . . .  . . . .  . .  
. .  . .  . .  

,. . 

Sample Number . '  (Yo* 919) 
., . . . .  

' 

I 1.76 . ,  , . *. . 3 3 5  :'. ;.. , :.: BH40396AE' . . . . .  :: : 1 .....9.44.- . . . . . .  16.6 3 ,, - 1  . .  . .' 1 
. .  , . ,* 

I 
. . .  . .  

. .  
. .  

. . .  . . . . . . .  . . .  . . . . .  . . . . . .  ... 
I .  . . . . .  . - .  . . . . . .  . , - _  . , . .  

. . .  . . . . .  
. , I  . - .:. 

. . . . .  
. .  , , * . ;  " '  

. .  _ .  . . .  
. -  

. .  .:_ . . , ' . .  . .  
* .  . .  . .  . .  

. 
. .  

. . . . . .  34.6.. ' . 
~ . ; 1'.73 . . _  28.3. ' . , 16.3 

' .  ' 39.9 ' ,  . ' ' 1.59''. , ' 

. . . .  
. . . . .  

, . .  
. .  . .  

. .  . ' 4  

. . .  . . .  . . . . . . . .  . . . .  . . .  . .  . .  . .  

. .  . .  
- . :  , 

. I . .  
, . .  

BH40397AE. . , . .  

. .  
I . ,  

: . .  . .  
. *  

. . .  . .  . .  . . . . .  . . . .  . .  
. ' . ' 29.0 ' .  : BH40398AE '. .'18.2 -, ', '. 

. .  . .  . . . . . .  . . . .  
. .  . .  - I  

. \  

. .  . .  . .  ' .  . 

. .  . :  . .  33.9. , . \ . ' . ' ' . , , , * I .  1.66 . . . . . .  38.1 .. 
. . . .  . .  . . . . . . . . . . .  . . . .  . _  .. s :  

,, . : . . _  . . . . .  . . .  . . . . .  . .  . .  . I .  ' 

. . . .  
. .  J . . '  . . ,  

. , . .  

. . . . . . .  . .  . .  . . .  
' . .  

* 
"*'.> .~ 

. , .  . 
. .  

. . . . .  . -  
. . i .  . , - . 

. ' 20.4  

. . . . .  . . .  ...... . . . . . .  ....... . . .  

BH40401AE.' ' " 

. .  
, .  . . - .  

. ,  
. .  

. _ , I .  

. . . . .  . .  . . . .  . . .  .. 

.. 

. .  
. -  

. . . . .  . . .  

. . :' - '  ., .43.6., ;' , .:. , . , ' 

. . .  . .  . . . . . .  . .  
., 

. . . . .  . . . . . . . . . . .  . . .  . . .  

1 .52 
. . .  

. I .  

,,36.7 , . .  , . *  
. , .  

. .  , 

. ' _  . .  .- 

. .  . .  . .  

24.2 

. .  . .  
. .  

' ' BH40402AE . : '  ' 

. .  
. .  ' .  . -  

. . . .  . . . . . . .  . . .  . . . . . .  . . . . . .  . . . .  . . .  . . . . .  

22.6 : :.;: :, ', ,; 

39.3 

, .  

. . .  

. ,  . .  
. .  

. .  . .  

. .  , .  . .,: .. - , 

, .  . , . . .  
. .  .. . . . . . . . . . .  

BH40403AE. ' . 

BH40404AE .,. 25.1 

. ,  ":2.1. .  , . .  BH40405AE 

. .  

. .  
. .  

. .  . .  .- , 

. . .  

. .  

. ,  , . . ~ .  . .  

. . .  . . . .  . . .  . . . . . .  $.I 

42.6 : 
. .  

. . .  . .  . .  . .  
. . .  ... , .  . . .  

1.57:: . . ' . . '  . 
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. .  

. . . . . . .  . 

. .  
. .  . .  

. .  
. .  

. . .  
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. . . .  

' ,. . '  
' 3.7 .. 

. . . . . . .  

. . i .71 ; 
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B H40406AE . .  . ' ;  i5.5 . , _ '  , , , 28.5 - . I , '  1.84.': ' . : :.31.7 ~ . ' . . 
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SUMMARY OF INITIAL MOISTURE CONTENT, 
DRY BULK DENSITY, AND CALCULATED POROSITY (CONTINUED) 

. . .  . . .  . .  
. -  . . . .  . . . . .  

. .  
. . . . . .  

. .  . , . .  . .  
. .  

. .  
. , -  

. .  . .  . . .  . .  . _ .  . .  
Initial Moisture Content 

. .  
. .  Dry Bulk Calculated 

. . Gravimetric . ' '  Volumetric . ' .Density . , Porosity ; 
Sample Number . ' (%, gig) , . " ' (%,. cm3/cm3) ' . (g/cm3) : ' .  ' .'(%) . .  

. . . . . .  . .  . . . . .  . . . .  . . . . .  . . . .  . . . < & . . _ . .  . ,  . . .  . . . . . . . . .  . . .  . . .  . . . .  . . . .  
. .  

% . 7  . .  

. . . . . .  

. .  

....... . .  

. . . . . . .  .1,.72 . . .  1 . . .  35.4. . . . . .  

., . : . .  
I .  

. ,  
;. . .  . .  

. . . . . .  

. .  

:.. 34;8'.. : 1.61.. ; :.40;3'.:'.. ' : I , .  
. .  . . .  . . . .  . . . .  . . . . .  . .  . .  

. . . .  . . . . . . . .  _ .  , . .  . .  . .  
. . . .  

. .  
21-6 .'.. ' . . 

. .  
, .  .~ 

. .  . .  
' I .  ..,, . , , . :  

. .  
. .  

. -  ' 

. . . . . .  . .  . .  
23.2, ' 

. . . . .  

. .  

. . .  

, . BH40605AE , , "  . .  

. .  . .  

. . . . .  ... . .  . ,  
. . .  

c . . .  . L  .. 
, .. 

. .  
BH40606AE . .  : 13.5 ., ' . '  

. .  . 

. .  . ,  
. .  

. . .  . . . . . .  
'38.8.. . : .  . . 

. . .  . . . . .  . . .  . . .  
. .  

1.61 .. 
. . . .  . .I. 

. .  

. . . . . .  

._ 22.7.. :: 
. ,  

' '  . 14.1' , ' , '  . BH40607AE ..' . ,  

. . .  ~. 
, . e  . -  . .  . .  . .  

. . . . . . .  . . . . . . .  .. 1.95 ,;. ' :,' 

. .  . .. . .  

6.5 .. .12.6...., . .  

' . .  33.9 ! .  . ' 

. . . . . . .  . . . .  . . . . . . . . . . .  . . .  . .  _ _  . .  . .  . . .  
26.1 , .. 
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. .  

. . .  . . . . . . . . . . . .  

. .  

. . . .  . . .  

. : , .  

. . . . . .  
. ,  
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-, -7 . .  -- . .  ENVIRONMEMALSCIENTI~S AND ENGINEERS . , ..: .-- 
DATA FOR INITIAL wIsNRE ~ ~ T E N T ,  \ 

BULK DENSITY, NlD PORaSITY , . .  
. .  

. . .  . .  
. .  

. .  
. .  . .  

. . .  
. .  

, .  
. .  

.. 

- .  

. . . . . . . .  . .  RING IQ)IBEll: 397 . .  

. .. 
. .  

JOB NME: ESI . ' :  ' .  ' . "  . .  ; 

. .  

. I  

. . . . .  . . .  . . .  

' JOBWUIBER: 3858 

. . .  . . . . .  
. .  

. .  
W L E  IQ)IBEll: BHCMWAE. ' . ' ' 

. .  
,. 

. .  

. .- 
DEPTH: N / A ,  ,,., . .  . -  

FIELD E I G H T  OF SAMPLE (U/PAN AND RING): 377.18 (9) ~ 

TARE UEIGHT, RING: 69-54 tg) 
TARE UEICHT, Up: 0.00 ( 8 )  

UrrpLEMUwE: 152.49 (cc) 
DATE AND TIME INTO OVEN: 11/02 a 0900 

DATE AND TIME M OF OVEN: 11/03 a 130 

DRY WEIGHT OF -LE: 264.41 (g) 
DRY BULK DENSITY: 1.n <g/n) 
PARTICLE DENSITY: 2.65 (g/cc) 
(WETHQ): UATER PYeWQpTER) ' 

. ,. . ;. .: .. . . . . . . . . . .  
... . . . . .  ~. 

' .  I '.. 
. . .  . .  

. : . 
. . .  . .  . .  
. .  . .  

, . .  . . . .  . . . .  . . . .  .. , . . .  . .  . .  
I . .  . .  

. .  . .  . .  ' .  , 

4 

. .  

. . . . .  
. . .  

' ..: - 

. . . . .  . . . .  . . .  . . . .  . .  
. .  . .  :. - . 

. .  , . .  
. .  

' WWUTED PWOSXTY: "'34.6 ( X  VOL) . " . *  '' '':_ . '  . . .  . .  I , .  
. . .  . . . .  . . . . . . .  . . .  . . . . . .  

. .  
. . I N I T I A L  MOISTURE CONTENT ( V O L F I C ) :  ..t8.3'(%'~&) ,, . . . . . . . .  . : '  . 

. . .  
. .  

. . .  

. .  . .  , . ' . .  . .  . .  

- , -  . . :  
. .  

i 

. .  . .  . -  

. . . . . .  
. .  - .  . .  

. . .  . . . . . .  . . .  
, .  

. . .  . . . . .  . . . . . . . .  . . .  . . . . .  
. . .  

I N I T I A L  MOISTURE WNTENT (GRAVIMETRIC): 16.3 (% 9/91 .' 

. .  
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. .  

LABORATORY A N A L Y S I S ' P E R F ~  BY: it. 

. .  

WWUTIOWS.) (ADE BY: R.. H i l l  I .  
OIE-,-BY: M.'Mtw " . .- . . '  ' '. 
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DATA FCU INITIAL mxsT1IRE COITOIT, 
. .  

. .  
BULK DENSITY, AND -IT7 

. .  . .  
: .  . 

. . . .  

. .  

. .  - .  . JOB W: ESI. ' ' . .  

. .  
. .  

. .  . .  
-JmWMSER: yw) . ' .  . .  

. . .  . . . .  
. .  . ,  . . 

. .  . . . .  . . .  
* . .  . .  

. . . .  . . . . . . .  

sAMPLEwu(BEII: BH4a39&E - 

. .  
. .  

. -  . .  
RING WMSER: 398 

. . . .  . . .  . . . .  
. .  

. . . .  . . . . . . .  . . . .  

DEPTH: Y/A . .  , 

, 
FIELD EIGHT OF SAMPLE < W P M  AJID RING): 317.75 (g) ..; .; 

. .  TARE UEIGHT, UP: ' 0.00 ( 0 )  '.' 
. .  

. . .  . .  . .  
. I  ' 

. .  
. i. . .  . , .  . .  . .  TARE UEIGHT,.RIYC: . .61.7l (a) . ;  

. .  . . ' .  ' . .  

. . . . . . .  . . . . .  .-  . 
UWPLE V O L ~ : '  136.05 <cc) .. 

DATE M TIME INTO OVEN: ,11116 a OIM) :' : '  

. .  

. .  
\ '  . .  . . . .  . . .  . . . .  

. .  
. .  

I 

DATE AND TIME .am OF OVEN: 11/17 a 0900 
. . .  .' . . . .  

. .  
. .  

DRY UEIGHT'OF WLE: 216.53 (9) . . 

. . . .  . . . . .  - . .  
. .  

DRY BULK DENSITY: , .  . ' 1.59 (g/cc) , . 
PARTICLE DENSITY:. . 2.65 (g/cc) 
<I(ETHW: UATER PYCNWTER).. 

. .  
. .  

. .  
. .  . .  

. . . .  
. .  

. . . .  
. .  . .  

. .  

.' . 
, .  . .  

, , .  
. .  

. . . . .  . .  . .  . .  . ,  

I .  

, .  . .  
ULanATED wnosxn: .. , 39.9 <% A13 

. .  . , I ,  . -  . . - .  .. , . . .  . .  
. . .  . . . . . .  INITIAL MOISTURE WNTENT <MLWEt7lIC): . . . . . .  ' . 29.0 (% 61)' : . '.-:':, ' 

i . ' ' '  

' . , - '  - ' "  . .  . .  
. . .  ,.. ;. '- .; ' . . . . . .  . .  

. . . .  . . . .  ..... . . .  
: . 

INITIAL MOISTURE &llENl' CCRAVIMETRIC):.' 18:2 

. . .  
, .  

. .  
. . . .  . . .  . . .  . . . . . . .  . . .  . .  . '  

., ~ L '  . '  

. . .  . . . . .  . .  . . . .  . . . . . . . .  .. . . .  , :. ' '  . .; - .  

. . _ . .  
.. \ 

. . . . .  . . . . .  
.. , . . ; .  

. .  

. . . . .  , . _ .  8 '  . . . .  - .  
. .  . . .  . . .  . . . . . .  ' .  . .  
. . .  . . .  

. . ,. . 

. .  

. . . . .  . . . . . .  

. .  
. .  

. . .  . . . .  
. :.. . , .  ' . ,.. . .  . .  

. . .  

. .  . . .  . . . .  

CQnDITS: 
. .  . .  

. . . .  

. I '  . _ .  % .  

. , .  

. .  I .  

LABORATORY ANALYSIS PERF- BY: ' j. .~eiscy:". . : ' .'. 
. .  

I .  : 
. , ,  . . . .  

. .  , 

. . .  . . . .  
.: . 

. ,  . . . .  . _  . _  
. ,  

. .  

CMWUTIQ(S M E  BY: 'R. H i l l  -,,',: 

, . ,  . . , . -  . .  
QIECED BY: I(. Ankey'  i 

. .  
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a 
, .  .~ ENVIRONMENTAL SCIENTISTS AND,ENGINEERS -.  

. . .  
. . .  . . . .  . . .  

. . .  . . . .  
. .  

. .  . .  

. . . . . . .  . . . . . .  . . . . . .  - .  , .  . 
* . . :. . 

. . .  

. _  

. .  
. . .  

. .  
. . .  

, - .  '. . 
. .  .., . 

. . .  

. .  
. .  , . 

. . . . . .  . .  . . -  

. .  
. . - .  . .  . 1  

. . .  . . .  . . . . . . . .  
<,... 

. . . .  . . . . . . . . . . .  r :  ' . ' '  ' . . .  
. .  - .  . I 

. . . .  . . . . .  

. ,. . 

. .  

. .  . .  

. . . .  .. . . . . .  . . . . . .  . . .  . ,  .. 
. . .  

i:. 

. . .  . . . . . . .  .' . .  
. .  

. .  
. .  

. . .  . . . .  . . . .  . . .  

. .  

. . . .  . . .  . . .  
. .  

. _ '  .~ . 
. .  

. . . . .  

; .  . 
. .  

. .  
. .  

. . . . . . . . . . . . . . . . .  . . . . .  

. .  
DATA FOR INITIAL MOISTURE -TENT; ! *  ' * .  

. . . . .  

. .  
. ,  

. . . .  

3 .  . , .  . .  . .  

. .  

BULK DENSITY, AND PORmITY , . ' 

. . . . .  
. .  . .  .~ 

. . .  . .  . . .  . .  
. .  ' 

. .  . .  

. . . . .  

. .  , 
. .  

. .  . -  

JOB yAI(E: ESI . .  

. . . .  . . .  

. .  

. . . . . . .  

.: - .. 
JOB-: %358 . .  

. .  
. .  . .  

-LE MUBER: Bw4oc01AE , .. , .. ' , 

. . . . .  . .  . . . .  

, .  

. .  . .  . .  . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . .  . .  

. .  
' RING YUIBER: ,501 . , 

1. : ' ..' . , . ., 
. I  . . .  

. .  * . .  
' 1  

. . . . . .  . .  . . .  . . .  
. .  

. .  

. . . .  

DEPTH: N/A ' ,  . ' 

. .  

FIELD IEXGHT OF SUBLE (Y/PAy AND RING): 304.n (g) ' .. ' ' 

. .  
. . .  . . .  . .  

. .  
TARE EIM, RING: %.&, (g) 

. . . .  
. .  . .  . .  -.,;. . .  

TARE E I G H T ,  Up:. 0.00 ( 0 )  : 1 .. ' '." , . . ,  

. ,  . .  . . .  

. .  

. . . . . .  . . .  
WLE MLM:. 124.28 <a). ,., ' . -' .. 

. .  
DATE AYD TI= INTO OVEN: 11/16 a 0830. ; . .  . .  r :  

. . . . . . . . . . . .  DRY U E : I G ~ . O F  &LE: .a.z ig) - .  . 

. . . .  DATE m TI= M OF WEN: w i 7 . a  opoo . .  
" . . .- 

. . .  . .  
... . .  

. .  . .  

. .  
. I . .  

. ,  

. . ,  _. 

. _ .  . 

. .  . .  
. .  

DRY BULK DENSITY: 1.66 (g/CC) .' '; ' _ '  '.' 

(HfTHW: YATER PYptaCnER) I. . , ... 
. .  . . .  

. _ .  . . . PARTICLE DENSITY: 2-68 <g/cf)  . . ' .  ' ".. 
. -. . _  . .  

a .  

. . .  . . .  .- . .. , : . 
. . . . .  

. .  

. .  . .  . ,  , 

. . . . .  - .  . .  . .  , . .  , . .  . .  
. .  

. . . . . .  . .  
. .  

. . . . . . . . . .  . . . .  . . .  . .  . . . .  . . .  

. 

. . . . . .  . . . .  

. .  

. . .  

. .  

. . . . .  . . . . .  

- .  
. .  

UL&TRl  POROSITY: , ., 38.1. c x  vel)..: ,' 1:. ;. , 

INITIAL w x m i  .CWLWTRIC):: 'n.9 i x .&u  :. ' , ' .. .' 

INITIAL MOISTURE CONTENT CGXAVIMETRIC): , . 20.4 <% g/g)" .' .. !' , " :  

. , ~ ; 
. - , . . .  . .  

- .  . . .  
. I  

. . . .  

. .  . . :. ., : ' ' 

. .  
. .~ . . .  . ,  . .  . .  

. .  . .  
. .  - .  . .  

. .  . . : .  QlcI(EY1s: . , 

. . .  . .  
, '  . , . .  . .  . .  

LABoRAToc(Y MALYSIS .PERFawED 
CALCULATXOWS W E  

CHECKED . .  _ . .  1 

. . . .  
. .  

. .  

. .  
. . .  . .  . , ' : '  

. I  . .  . .  

. . .  . . .  . . . . . . . . . .  . . . . . . .  . . . .  . -  ' i '  . .  . .  . . . . . . . .  . . . . . . .  
. .  

, . .  
. . . . . .  

. .  . .  
. .  

. . . .  
. I .  

, : 
. . . .  . . . . .  . ;. . 

. , .  . . . .  

BY: J. Kclsey ' 
BY: R. H i l l  .-- 
BY: I(. Ark- . 

. . . .  
. . . . .  

. .  
. . .  



. . .  . .  . .  . .  . .  . .  . . .  , < . . *  . . . . . .  ~ 
. .  . .  . .  . .  . . . . . .  . .  . . .  ... . .  . . .  . . . . .  . . . . .  . .  . . . .  

. .  
. . .  . . .  . . . .  , ' .  . . . . . .  . . .  . . . . .  

. .  

. . .  

. .  . .  
. . .  

. .  
, .  - . . . .  ' .  
. , . .  

. .  
. :  ~ 

. .  

. .  . .  . .  - .  _ .  . .  
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. .  
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. . _  
. - .  
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. .  . .  
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. .  . .  
. .  
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. .  

. , .  

. .  . .  
. . .  

. .  - . , 

. . . . . . . .  . . . .  . i .  . . . . .  . . .  . . .  

. .  . .  . .  

. .  . . .  

. .  

. . . .  
- .  

. . . . .  
. .  

. . . .  
. .  

. .  ; 

. - .  

. .  . .  

. r .  . 

. . .  . . .  

. .  

. . .  

. .  

. . . . . . . .  

. .  
, .  . . .  

. . .  

. .  

. . .  

' - 3  '. 

. . . .  

, 3 . .  

. . , .  I .  . . .  
DATA FOR INITIAL I O I M  CONTENT, , ,  

BULK DENSITY, A)ID PCUOSITY _. 
. 

. . .  

. .  
. .  i :  

. . '  

. . . . . .  . . .  . . .  

. .  
' _ _  . .  . .  

. . . . .  

. .  . -  . 
. .;. 

. . . .  ... . .  . . . .  . . . .  

. .  
I .  

. . .  

. .  
. _.  . 

. .  _ . .  
. .  

JOB'YUQ: ESI 
J a N W E E R :  38!% . ' .  . 

. . . .  
. -  . .  . .  

. .  

. . ,  
. . . . .  . . .  . .  . . . .  . . .  . . . .  . . . . .  . .  

. .  
. .  

.. 

. .  

. W L E N W E E R :  B M O U Z A E . .  , . 
. 

. .  

. . .  
',.' 

, .  

. ,  . .  
RING MHBER: 402 . 

. .  DEPTH: Y/A ' .  ' . . .  
. .  

. . .  

. .  . .  , . .  

FIEI~)  SI^ OF (u/pm RING): as'.= (gj  ..; - I  :.::.,': _. .,:.. ..: ..:',: : . .  

. . .  
. .  . .  

TARE EIGHT, RING: 6.4.52 (e). '..: .' :,:'. ,. ':.,' ' ' 
. " . 

. .  . . .  . . .  
. .  ' .  

. . .  . .  
. . . .  . .  

. .  

. . .  

TARE EXWIT, CAP: . ' 0.00 (9). .:. . :.*' . .  , , -..,' 

DATE AMD TIME INTO OVEN:'' 11/02 a oooo . . 

DATE ANO TIHE an OF OVEN: ij,m a .iu)o , . , .  :. 

. .  

. . . .  

. .  
I , .  . 

. -  
, ' , ,  

' . :  . . . . . .  
. _  

SWPLEMLUQ: 143.55 CCC) ' :, .:; . . ' :  , . '  , , '  

. . .  . . . . .  . . .  . .  . I  

. .  

. .  

. .  

. .  . .  
, .  

I .  . .  
. .  

. . . .  

. .  

. . .  . .  . . . . . . .  
' DRY E I G H T  OF WPLE: 217.77 Cg) . . : . ' , ,. '. , ' . .  :. . '  , ' ' , 

. .  . .  
. .  

... 
. .  

DRY W U  DENSITY: l . S 2 . ( g / ~ )  ' ' .. -'. .~ 

(HETHO:. UATER PYOtUElER) 

* .  

. ? . . .  PARTICLE DENSITY: . '2.69 < g / / c t ) ,  . ' ' .. ' , .  ' ' .. , .'' . . I .  

. . .  
. .  

. . .  
. .  

. .  
..*. 

. .  I .  . .  
... . . .  . . . . . . . . . .  . . . . . .  

, .  . 
. -  . ' .  

. . .  . . . .  ._. . . .  ' 

.- 

. , .  . . .  

. .  
. . (  

. . . .  

. .  . . . _ .  

. . . . . . . .  
> , : .- 

. . .  
* . , 

. .  

. . .  . I .  . . - eALQlLATOD WRQSITY: 

INITIAL MOISTURE ~ E N l  (%&IC):" ' , i 6 . i ' (% 'vo l )  

' ~ 43.6,<% vol) 
. . . .  

. .  

_ .  
. . . .  , . .  

.. ~ 

. .  . .  
. . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  I . .  

. .  . .  : , . .  , . .  

. .  ~, . -  
. . .  . . .  . .  . . . .  . . .  

. .  
. . % .  . 

. . . . . . . . .  . . .  . .  . .  . .  , . I .  

. .  . .  

. . . .  
INITIAL-)(OISTURE CONTENT ([;RAVII(ETRIC): ', 26.2 (% e/g)'' ':',:' ; "': :... 

. . . .  . . . . . . . .  

, , . . . .  * '  

. . .  . . . . .  . . . . .  . .  . . . . . . .  . . .  . . .  . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . .  . . .  

.. , . 
. .  

. , .  . 

, .  

- .  
' . '_  

, 

, .c 

: . -. 

, . - ; .  .. 

. . . .  

..;,.. 

. . . . . . . . .  

'.. , . 
. .  . .  . .  

. .  . : . .:. . , 

QI+IENTS: . 

, .:, _ . .  . - ,  . 
. .  . .  . .  

LABORATORY.ANALYSIS PERFOIWO BY: M. Tremhik'..:,: . 

. . . .  . . .  

ULQllATIWS W E  BY: 1. H i l l . '  . ':, , . , t . .  

. . .  . . . .  . . . .  . . . . .  . . . . .  

CHECKED BY:. M..krkeny. ' ; ' ' . '  

. .  

. . . .  

9%. , ' . . .  

. . . .  

. .  

. . .  

, . .  . .  

. . . .  

, ' ,  . .  
. _ .  . 

. .  . .  

; .  , : .  . .  . .  . .  . -  

. .  
. .  .. - 

. .  
. .  

. .  . .  
. .  
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. . .  . .  DANIEL B. ~ T E P H E N s ~  &cIATEs, INc. .. .:,:'.: . . . .  - . . . .  ,: . .  
. .  

. . I  

, .  . . .  

. . . . .  . .  . .  : .  
J 

ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

. . .  

. .  - .  . .  ,. . . . .  . . . .  . .  . .  . . . . . .  
. . . .  

. .  
. . .  . . .  . .  
. . . .  

JQB NUS€:, ESI ' ' .. 

'SAMPLEYu(8ER: BMWWAE . . . .  . .  , 

JOB wu(BER:. 3858 
. .  . . .  . . . .  ' , :"  
. .  . .  

RING NlNBER: c(w ' 

. . .  . .  
. .  

. .  . .  DEPTH: N/A ' 

. .  . .  , .  . 

FIELD lEIWlT OF SAMPLE <U/PAN AND RING): ,291.16 ( 0 )  ' . . - -  
TARE. E I G H T ,  RING: . -%.12 ( 0 )  .:' ' ,  . . .  

. '' . .  TARE UEIGHT, CAP: . 0.00 ( 0 )  '.: .' . .  
.WE VOLUIE: . 120.98 (cc) .: ' : 

DATE AMD TIME INTO OVEN: 11/16 a 08u) : ' :' 

DATE AND TIME M OF OVEN: .l1/17 a ' m  ' , ,: 

. .  

. . .  . .  . . .  - .. . .  . . . .  _ .  . 

a .  .' . 
. .  

. .  . . . . .  . . . .  . . . . .  . ,  
. .  . .  . .  

, . .  . .  . 
. . . . . .  . . .  
I . .  

. - . .  , .  

\ 

. . .  . . .  
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. -  . _  

. . .  

. I _ .  . . .  

. . . .  . . . . . .  . . .  . . . . . .  . . .  . .  . .  . . .  . . . . .  
. , . , :  . .  

. .  

. . . .  

. .  
. .  

. . . .  

- .  

. . . .  . . .  

. .  
. .  . .  . .  

. .  
: . 

. 

. . .  .. , 
. .  . .  . .  

. .  . .  
. . .  

. .  
.. :. 

.. . . , . .  i .  

. .  . .  . .  

. . . .  

. .  

.. ~ 

. .  

. . : 
. . . .  

. .  
, .  . , .- 

... 

, .  - ; . .  .. . . .  
. .  

. . . . . .  

DATA F ~ O  INITIAL mIsTuRE mwmn,' 
. . * :  . '  

. .  . .  . .  
. .  

. .  

. . . .  

. -  ' 

I, . 

. .  
., . 

. .  

... 
, . .  . .  . .  . .  

. .  

. . . .  

BULK DEMSITI, AUD WRaSITI. 

. . .  

. .  

. . . . . .  

. .  

. .  

. . .  

, .  

. . . . .  

JQII(AI(E:, E S '  ' .. ' .  

, .  

. .  
. . .  

JOBWUIBER: 3858 : 

RING YU(BER: 405 ' , '  . . .  
U)cPLE)IL)(BER: BHc0405AE . .  

DEPTH: N/A . ' . ' ' .  . .  
. . . . .  . . . . . .  

. .  
. .  

. .  
. .  . .  

. . .  
. .  . . .  . . .  . .  . 

, .. 

. . . . . .  . . . .  FIELI.EICHT OF SAMPLE <YIPAM ~ l l ~  RING): .sn.io (s) :. : .  ,.: : . .  

. .  

. c .  . . . . . .  . . .  . . . . .  . . . . . .  . . . .  . . . .  

. ... . . . .  . .  SAMPLE VOLpE: 216.26 (a) ,.. - -  . . .  . .  

. .  
. ,.-. 

- . - ,  . 
. 

. . .  

. .  
. .  . .  . .  

. .  
. .  . .  - . . ,  . .  

. _ .  

. .  TARE S I G H T ,  RING: 95.58 (g)' ..: 
' _5" . ,. 

, .  
. TARE LIEIWIT, CAP: 52.76 (g) . 

. . . . . . . . . . . .  
DATE A)ID TINE INTO o m :  11/05 a tcoo . : , " ,  . I .  

DATE ~ l f ~  TINE m.0~ OVEN: 11/12 a a80 

DRY BULK DENSITY: -:1.7l (Ua) .:. ' .  .::; ' , . .  

. .  
. .  

. . .  . .  . .  . .  . .  
1 .  

. . . . . .  . .  . . .  . .  . , .  . . .  . .  . . .  DRY SIGHT OF WE: ,m.8l ' (g) . . .  :' . . . . . .  . .  
. - .  . . .  . _- . 

I '  , .  
. .  - 

. .  - . . .  . .  
. .  7 .  

. .  

. .  PARTICLE DENSITY: ' 2.67 (g/cc). , ,  , , _  . ,, 

. . .  
. .  

. . . . . .  . . . . . .  
. .  . ,  

. . .  ... . . . . . . . . . . . . .  ! '  
. .  

. , .  
. . (CIETHQ): U A T E R P Y O I M ~ E R )  . _ ,  . ' 

. . .  
. .  

. . .  ... . . . . . .  . . .  . . . . . .  . . . . .  

* 
. .  

. .  . .  

. . .  

. .  

. . . .  

, .  

. . . . . .  

. :.. 

. . .  

. -  

. . . . . .  

. .  

. .... . . . . . . . . . .  

. .  

. .  

U L W U T E D  WRasIn: ' :.. ,'35.8 ( X  vol) ~ .:;, . . 
. . . .  
, . .  . .  

. .  . .  , .  . ,  

- .  , 

. .  . .  
. .  . .  ,. - ' 

. .  

. .  I . .  ' .. - 

I N I T I A L  M O I k E  CONTENT (VOLWETRIC): .3.7 ( X  kl) . .  
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. .  . ,  . .  - 
--' . .  

. . .  . . .  .. . . .  . . .  . . . . .  . . . . .  . . . .  . . .  . .  . . . .  . . . . . .  
. - . .  

. . .  . .  . .  . . .  
. .  

. . .  . . . . .  . . . . .  . . . .  . . . .  . . . .  . . .  . . . . .  . .  I 

.. , .  . .  
. .  

. . . . . .  

. .  

. . . .  .~ . . . . . .  

. .  

. . . . . .  . . . .  . . .  DATA FOR INITIAL mIsTuRE CCMTENT, :: 

. .  

. . . . .  
. .  

. . . . .  . . . .  . . . . . .  . .  
. .  ' 

. . .  

. .  . .  

. . .  

. -  ~, . -  

. . . . . .  ... . . . . .  

. .  
, I  

. I  

. .  . .  . .  

. . .  

_ . I  .: 
0 .:. - .. ' , - \  .? 

. '._ . . 

. .  . .  
. .  , * .  . .  . .  

. " a  . .  
. -  

. .  . .  
. . , .  - 

. .  
, .  

. .  . .  
. .  

. .  . .  
. .  

BULK DENSITY, AND PCUOS1,TY ' 

. . .  , .  . . . . .  . .  . .  
. . . .  . .  . . . . . . . . .  . . . .  

-LE m E R :  BHc0605AE ., ' . ' 1 .  ' 

. . .  . . . . . . .  . .  

. .  . , .  

. . . . . . .  . . . .  . . . . .  . . .  
. . . .  . . .  

. . : , . .  8 . :  

. . .  
. ,  . . 

. : - .  . . .  
JaS WE: ESI 

. . . .  . . . . .  . . . . .  

. . . . . . .  . . . .  . . .  .,,: 

JmYU(BER: 3858 

. . . . .  
. . ,  , 

. . . .  
. .  

. . .  . . .  

. .  
. I  

_ .  . -  . 
RING NlN8ER: 605 . , ' . ' 

FIELD SIGHT OF SAMPLE (WPAN AND RING):' m.81 (Q) 
TARE EIGHT, RING: s i . ~ ,  ( 0 )  

TARE EIGHT,' CAP: 0.00 (0 )  
SAMPLE VDLUIE: ' .  113.40 (a 

DATE AND TIME an OF OVEN: 11/17 a m-...' : 

. . .  . .  . . . . . . . . . . . . .  . .  
. .  

. . . . . .  

. .  , . .  
DEPTH: Y/A . '  .. ' '._ '.: . ' .  , . 

. .  

. .  
. . .  . .  . .  

. .  
. .  

:: . I .  

. .  
. . . .  . -  

. .  
. .  

. . . . . . . . . . . . . .  . .  DATE AND TIME INTO.~EN: 11/16 a ora0 
.; 

. .  

. .  . .  
. . . . . . .  . .  

. .  
. .  

. .  
. _  ' . . .  

. . .  . . .  . .  
. .  , .  

. . .  , - .. . . .  

. .  
% 

, .  

. . .  
.. DRY BULK DENSITY: .. 1.61 <g/cc) . . .  . . .  . ,  

' _ .  ' .  

. .  . .  

. . . .  

. .  
. .  . .  

. . . . .  . . .  

.DRY E I G H T  OF SAMPLE: 182.88 (9) '-, ' ' ' " ' .  , . 

. .  . . .  
. - .  

. . .  . . . . .  . . . . . .  . .  
. .  . .  . PARTICLE DENSITY: .. 2-m (s/CC). ' '. 

. . .  . . . . . . .  
. . ,  . .  

. .  
. . .  

_ ,  . 
... . .  . .  

, -  
. .  

. ' , (METHW: UATER PYQlanmR). . 

I 
. .  

, 
. .  

. .  - .  . .  

. .  

.... 

. .  

. .  . . .  . . .  

. .: 

. . .  . .  

CALCULATED mas1 (%:LOl). "' .; , , : ': 1, ' . .' 
: ; . . :, I ' . : 

I .  . 
. . . . . .  

. < I  . . .  . .  
,.I ,~ ,_;. " : ' . .  - . .  ' , 

" . 
- .  

. .  

. . . . . .  . . .  . . .  , .  
. .  .: . .  

. . ,  
' .  . 

. .  

INITIAL MOISTURE CWTENT (MLMTRIC;:.,. ,,.'%.8.(%&1):.: 1 , : ! 
. .  . , ,  . _ _  

. .  
. .  

. .  ' .  ' a .  ~ . . ,  ,. I . .  
.. 2 

INITIAL MOISTURE WNTENT (GRAVIMETRIC): ' ' 21.6 (% s/g)"':I. . -' . 
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DANIEL B. STEPHENS &. ASSOCIATES, INC..' 
. .  . . . .  . .  _ .  . .  . .  ENVIRONMENTAL SCIENTISTS AND ENGINEWS . ' ' . 
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. . .  

. .  
. .  

- ,  . .  

. .  

. . .  . . . . . .  ' . .  . .  . .  . .  . . . . . .  . .  
. % .  

. , -  . 
. . . . .  

. .  ' 

._ :.. 
. . . .  

. .  - .  . . .  . .  . .  
I .  

. .  

- ' .  
. . .  . . .  . . . .  . .  _ . . .  . . . .  

. \ .  
. .  

, . .  . .  

. . . .  DANIEL B. iEPHms & ASSOCIATES, Ikc. . .':..:.:; .... 
. . .  . .  

--' . . .  ... . . .  . . .  , .  - . . . .  . . . .  . . . .  . .  . .  - ENVIRONMENTAL SCIENTISTS AND ENGINEERS . ' . . 

. . . . . . .  . .  . . . . .  . . .  . .  
. . . . .  . . . .  . . . .  . . .  . . . . . . .  . . . .  . . .  . . .  . . .  

. .  

. . . .  . . . . .  

.- . .  . . _  . .  

. . . . . . . .  

. .: . .  

. .  
, . .  

. . . . .  . . . . .  

, .  

. .  . -. 

. .  ~. : - . 
. .  

. .  . .  . .  

. .  . .  . .  . .  

DATA FOR INITIAL m1-E a T E ) I T ,  ' . . :. 

. . .  

. '_ .. 

. .  . .  , .  . . .  

. . .  
. .  , .  . . .  . .  

3 .  

_ .  

BULK DENSITI, A)(D 
. .  . .  

._ . .  

. . .  , .  . . . .  . . . . .  

. .  

. . .  - .. . . .  
. . .  . -  

. .  ' . _  . . 

. . . .  

. .  . .  
. .  . .  . ,. 

. . . . .  
. . . . . .  I .  

. . .  

. .  

. .  . . .  . . .  . .  - . . .  

. .  

. JaB W: ' E S I .  
JOB-: 3858, 

sAI(pLEMM8ER: BH40607AE 
RING -: 607 '. 

' '  , 

. .  

. .  

. . . . . . . . . . . . . . . . .  . . . .  

. .  

. . .  

. .  . .  I 

. . . .  

. . .  

.- 
. -  . .  

. .  , . '  . . .  ' ,. ' 

. . - .  . ,. , . .' . : ' ' . . O ' .  . 

. TARE E I G H T ,  RING: 61.56 <@I,' ........... . . I  . . . . .  

WLE VDLWE: ' ,  136.64 CCC) ' ,', ' . '  ", 
.' 

. 

. .  . .  

' . .  :. . 
. .  

, .. . .  

. .  * *  '. 
. . .  

. .  
. I  . 

. . . . . . .  

. .  . .  
.' 

. .  DEPTH: W A ,  . 
. .  

. . . .  

FIEU) E I G H T  OF -LE <u/PAN 'A)(D RING):' 313.28 ( 0 )  . '. , .' . ' 

. . . .  
. .  

. . . .  . .  i 

. ., 
. .  _ . -  

. .  . r  . . . . . . . . . .  

TARE WEIWIT, UP: ' 0.00 ( 0 )  ,. ' . ' .  , 

DATE. . .  TIME INTO WEN: -10119 a 1100, , I  

' DATE AND TIWE OUT OF OVEN: 10127 a 1100. : ' -_  
. . .  

. .  

. . .  
. . .  . . . .  . . . . . .  . . . .  . . . . .  . . .  

. I .  

. . . .  . . . . . . .  
. . . .  

. .  . I  

. . .  

.._ 

. , .  
. .  . .  

. .  
. .  

- .  .' DRY U E 1 . M  OF SAMPLE: ' 220.64 (9) . . 
: . . :* . . ': : . , . ' 

. . .  . . . . .  . .  . . .  . .  . .  
- .. . ,  , 

. .  . . .  
. .  

. 

. .  

. . .  . . .  . . .  

DRY BULK DENSITY: . 1.61 (9 /CC)  . _ .  : . 
PARTICLE DENSITY: 2-64 W C C )  

: ()IRHQ): UATERPYCNOIRER) 1 
. . . . . . . .  

. .  

. .  . -  . , .  
. .  . .  

, _ , '  
. .  . -  . .  

. . . . .  

. .  . .  

. .  : . .  . ' ;  . .  . .  . . . . .  . .  
. .  

a w ~ m .  POI(=ITY: 38.8 ( X  -1) 

. . .  ' , '  . :_ , 

. .  . .  , . .  
. .  
. .  

INITIAL w 0 1 m n ~  -TENT (MLUQTIIIC)~ '22.7 c i  4: .: 



-- -- . 
. . .  . .  . .  

. . . . .  
. .  

. . . .  . . . .  . . .  . . . .  , . .  . . .  
. . : . . . : 

. .  
. .  

. .  .. ~ . .  

. 

. ,  . .  

. . . . .  

D m i E L B l  STEPHENS & ~SSOC~~~S,;NC.:.~~~.'-.:';'.'~:~:~~,' . . : : . . : . .  , : . .  . .  

. . . .  . . .  
. .  . .  

. .  ENVIRONMENTAL SCIENTISTS AND ENGINEERS : 

. .  

DATA FOR INITIAL m x m  QYTEYT, 
BULK DENSITY, A)(D POROSIn . ,  . 

JO8 NAME: 
JOB YU(BER: 

-LE WLWBER: 
RING WEER: 

DEPTH: 

ESI 
3858 
BH40608AE 
608 
N/A 

FIELD SIWIT OF -LE (U/PAN AIID RING): 
TARE UEIWIT, RING: 
TARE S I G H T ,  CAP: 

W L E  VOUWE: 
DATE M TIME INTO OVEN: 

DATE AYD 

DRY 

TIME CUT OF OVEN: 

S I G H T  OF UIIPLE: 
DRY BULK DENSITY: 

. . .  
. . .  

. . .  . . . . . . . . . .  . .  . . . .  
% . . , .  _ . .  , . '  . .  

. .  
. . I  

. . .  . . . .  
. . .  . . .  . . . . . . . . .  

. ,. - .  
. .  ,' , . 

. .  
. .  

. . .  . .  

. .  

. , .  

. . . .  
. .  

. . .  . ' S  
. .  . . .  

. .  
... 

. .  . .  . .  . .  . .  

. . . .  . . . . . . . .  

. .  
. .  

. . . . .  

. .  
. .  

. .  

. -  

. . . . . . . . .  

. .  . ' .  

. . .  

. .  . .  . .  . .  
. _  L. 

... 
. .  

c42.48:(g) .;. ,: . ; _  '; .... ,G .: . . . . .  . .  : .- .  . . . . . . .  

. . .  . . . . .  . . . .  . .  

. I .  

. .  . .  

. .  

. . . . .  . . .  - .  
, ,. . ._ , . .  . . . . .  . .  .... . . . . .  . .  . . . .  

. .  . . . . . . . . . .  . .  , 

-69.49 (e) :: , i .  :; 
52-76 (9); '.: . ' i .  : .  . .  

. . . . . . . .  . .  I .~ . .  

154.17 (CS)  f 
i o / w  a 1100 - I .  

i o n 7  a IIOO ! .". . _.e. 

. . . . .  .I- . 
. . .  

. . . .  . . . .  . . .  
. .  

. . -. 

. . .  . . . .  
. . . . . .  

, .: 

. . .  . . .  

. .  
. .  

. . .  r . .  
. .  

' .;. _.  . 
. . .  . . . . .  . . . .  _ .  . . .  . . . . . . .  . .  . .  .... , .  . 

. .  

. . . . . .  3w1.81 (9) 

PARTICLE DENSITY: 2 . u  <g/CC), .: I .: 
(METHOD: WATER PYayQQTER). : ' , .  . . 

. .  . _  " 

.. , . . . . *  
. . . . . . . . . . . . .  . . . . .  

. .  

. . ,  

. . . . . . . . . . .  . . .  . .  
. .  . .  

. . .  . . .  . . . .  
I.% <g/cc) , ; . '  

. .  
. ,  . . 

., 
. . .  

, .  . .  
I .  . . .  . .  . . .  

.: 
8 : , .' 

. , .  .; . .  . .  
. . .  . . . . .  

. . .  
. .  

' . . :.. . . '  . .  
CALQIUTED PoaosITY':, 26.J ,(i 4, 

: L 
. .  

. . . . . .  . . . . .  . . . .  
INITIAL MOISTURE COUTENT <GRAVICIETRIC):,:, . 6.S (% g/g) ':..I ..;':;. . . . . . . .  '.-.,,., . . . . .  .;, ... 

. . . . .  

. .  . .  .. , . .  

. . . .  

. .  

. .  
INITIAL MOISNRE COUTENT' (WLUQTRIC): , . ,  12.6 (% vot 

. .  . , .  . 
. .  

. . . . .  

. .  
i . : :  . 

.: .. . .  

. .  

. .  
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. . .  
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. . .  . . . . .  . . . . . . .  . . . .  . . . .  . .  . .' . . . . . .  . . . . .  . . . . .  .,-. 

.. . .  

... . . . . . .  

. .  . .  
- .  

. . .  . . -  . .  .I ' . : , 
: .  . . .  .. 

I 

. . _  . . .  , 
, .  

. _  

. .  

. . .  . . .  . . . .  . . .  . . .  . . .  . .  . . .  . . . .  . .  . .  * : .. ' . . _  m' DANIEL B. iTEpHENs &.ASioCIATEs;.INC. 1.;::. . :: ..'.:..... . . . . . . .  - .  ' .. 
-' 

--' . . .  . .  . .  
~ .. , 9 .  ENVIRONMENTAL SCIENTISTS AND ENGINE= , : 
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. . .  . . . . .  . . . .  
.' . , . 

I DANIEL B. STEPHENS & ASSOCIATES, INC.. . . . . .  .. 

. -  . . :  
. .  

. .  . .  . .  

. . . . . .  . . . . . .  . .  . .  . .  
. . . .  . . .  

.... . . . . .  
. .  . .  . .  

. .  
. .  

. .  

. . .  

. .  

. . .  . . .  . . .  . .  
. . , .  , 

. . .  

. .  
. .  

. .  . .  . .  

. . .  . . . .  . . .  

. .  . .  

. .  . . . . . .  . . . .  . . . .  
. I  

. .  
, .. T 

. . . .  . . .  _ .  . . .  
. . I .  , , 

- . .  . .  

. .  

. . .  . .  , .  
. . . . . . . . .  . .  ... . . . . . .  

- .  

. . . .  

. .  

. .  . . -  
. .  

. . . . . .  . . . .  . . .  . . .  . .  

. .  . .  
" . :  . 

DATA FOR INITIAL mxsNRE CWMT, . . .  

. . . .  . .  . .  
BULK DENSITY, A#) POROSITY, . .  . .  . .  

. .  . .  

. ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

JOB WnE: ESI 
JOBYUIBER: 3858 

W L E Y U C B E I L :  E W l W  
RING YUCBEII: 610 a. 

DEPTH: Y/A 

FIELD LlEIGHT OF W L E  (U/PM MD RING): 
TARE LIEIGHT, RING: 
TARE UEIGHT, up: 

W L E  MLUQ: 
DATE IUQ) TIHE INTO OVEN: 

DATE MD TIME M OF OVEN: 

. . . . . . . .  . . .  
. . .  

. . . .  
_ .  

. .  , . .  _ .  . . .  

. I . .  , 

. . .  ; 

. .  . .  

. . . .  . . . . .  . . .  

. .  

. . . .  
. .  

. . .  

, .  

. .  . .  

. .  . . .  . .  
. -  

. . . .  . .  
. .  

. . . . . . . . . .  . . .  . .  . .  , . . . . . .  
. .  

- .  . .  

. . . . . . .  . .  ._ 
. . .  

. .  299.63 (g) .._ : ':. '. . ' 
55.m (9) ' . '. . '  . . 
0.00 (9) : " 

122.18 (cc) ::.. . z .  

. i i / i6 a OBU) - 
i i / i ~  a, 0900, 

. . .  . . .  
- .  . 1  

. .  . .  
. . .  . . .  

. I  

. .  
- .  I 

. . . . .  
... . . . . . .  . . .  . . .  

. . .  . .  . .  
. .  

. .  
. .  . .  . .  

. .  . . .  DRY UEICHT OF .SAMPLE: . 205.65 (si  ... * .  . . .  . . .  

a . (METHQ): UATER P Y Q t O r m R ) . ' .  , .' ' . . .  

.. 
. ., 

.~ 
-._ . .  > .  

. . .  

. .  

. . .  . .  
. . '  

. ,  ' i -  

. . .  

. .  . .  
. . ,  DRY BULK DENSITY: 1.68 (UCC) ': . - 

PARTICLE DENSITY: 2-73 <g/CC) .,,:, r .  . 
. . .  

. . .  

. .  

. . .  . . . .  
. . . . . .  

. .  . .  . .  
i . 

. .. . . . .  . . . .  . . . .  . . .  ULCulATED POROSITY: 38.3 ;%~voL;.. -:,.. . . .  . . . . .  . .  . .  . . .  

. I  

. .  . .  . .  
: .  

, .  

. . . . .  . .  

.. i .  

. .  . .  

, .  

. . 
I .  

. .  
. .  ,. . 

. . .  . . . . . .  1.NITIM MOIsTURE COYTENT (MU)(ETIIIC):. '. 31.2 .(% 61) ., :.: .;. . . ' .  '' 

. .  

. .  . . . . . .  ..: 

. .  , 

. . . .  

, .  

. . . .  

. .  

. . . . . .  

. .  ' .  . 

. . . . .  

. .  
, .  . . .  
: .. 
, 

I .  - ' .  
I ". - . .  . .  , . .  

. I  

. .  : .  a .  
: .. . .  

. . . . . . . .  

:. . .  . - .  . .  . .  
. I .  

. .  
, .  

. .  . .  
I .  

I .  . .  ' 

INITIAL WOISNRE COWTENT, ( C R A V I K E ~ I C j :  1 8 . 6  C%'g/g) .' '. 

. . . . . .  . . __ . - -  

. .  
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DANIEL B. STEPHENS & ASSOCIATES, INC. '..: ' .  . ' ' -  - - 
. .  

BULK D E N S I N ,  AMD POIKISIN 

JOB HA#: 
JOB am€R: 

W L E  UmER: 
RING -: 

DEPTH: 

. . .  

FIELD UEIGHT OF W L E  <U/PM AMD RING): 
TARE U X w c T ,  RING: 

TARE UEIOIT, up: 
W L E  MUWE: 

DATE M TI# INTO OVEN: 
DATE AMD T I #  M OF WEN: 

DRY UEIwcT OF SAMPLE: 
DRY BULK DENSITY: 
PARTICLE DENSITY: 

. . . .  
.. . .  , .  

. .  
. _  

. .  . .  
. . . . .  ... . . . .  

257.80 ( 0 )  -:. .;. . . . .  ; . .  ;.-' . . . . . . . . . . . .  . .  
. .  

.- . 

. . . .  
. .  

. .  , .  . . . . . .  . . .  

. .  
. .  

. . .  

, . .  - .  

. . . . . . .  
:. 

. .  
. .  

5 9 ' 0 9 ( 0 ) . ' , . ~ ' ~ . - : : . .  

. . . . . . .  . . . . . .  . . . .  
0.00 (g) . ,; ' ,  : .  ; . ' 

.. . . .  . 
11/16 a 08u) ' : .  ; '  '. . 
11/17 a owe..'. - 

. .. . . . . . . .  _ .  . .  
' lrn.2S.Cg) ' : . c : .  

. .  
. . .  

. .  . .  
. . .  . _  . ' < ' .  . . , ;: . 

. .  . .  _ .  
. .  I .  

108-U <a) 

. . .  . . . .  : .  . , . . .  

. . . .  . . . .  . . . .  . . . . .  
. ., . . ,  . .  

. . -  

I _  ' .  . , ,  . 
. .  

. . .  . . .  
. .  1.57<g/c~) ~. 

.2.59 <g/cC) .' < :. . .  . .  
. . . .  ,. , 

. .  . .  . . 
. .  

r . .  

. . . .  . . .  . . .  . . . . . .  . . .  . . .  . .  . . .  
. . -  

. .  

. .  - .  
. .  . .  . .. . . . . . . . . .  . . .  . . . . . . . .  C A L ~ J L A T ~  WROSIN:. 39.3 <x:vOij ;. :. ., : ,: .. _ .  , : 

(ETHQ): 'UATER ,PYCNoIETER) , . . I . , '  . 
. .  

. . .  . . . . . . . . . .  . . . . .  
( '  , I  .: 

. -  
. .  

. . . . . .  

. . <  

. . .  

. .  , : .  

. . .  . . .  

. .  : . '. 

. . .  

. .  

. .  
. . . . . . . . . .  

' .  . ,  

, . 1 .  . 
- : , . 

. . .  . . .  . . . .  
. .  

. . .  
. .  . . . . . . . .  

, . . ,  . :. . . . . . . . .  

. I  . .  

. . .  

. .  

. . . . . .  

. , .  
. .  

I .  

. .  
I ;. . .  . '. , . ,  . '  .. , 

' ,  

'. INITIAL MOISTURE CONTENT. (ML-IC): 

" INITIAL MOISNRE COUTEWT . ( G U V I ~ R I C ) :  ' 

'. 35.5' (Z -1) I ';: '.';'' k j  
. .  

. .  : ..' . . d ' . .  
. 22.6 <% g / g ) ,  , . . , - .  .: 

. . . .  



f i  
,-- w, 

. . . .  . . .  . . .  . .  . . .  . . . . .  . . . . . . .  , . ;  , . ' .  
. . . . . . . .  . . . . .  

. .  
. . . . .  . . . . . .  

_:..' . .  

. . . .  . .  . . . . .  ... 
. .  

. .  
: - . . . . , .  , . .  . .  

. . . . . .  - . .  
. .  

. . . .  

. .  '., 

. . . . .  . . .  I'. 
: 8 .  

, .  

. . . . . .  .: , . (  :. , >..  . . . .  . . .  ' . : .  . '  ' .. . . .  . . . .  . . . . . . .  . 
. .  

. . . . . .  . . .  . . . .  

.. , , '. , , . . , ..' I ,,.. '. " . , , ' .  
. .  

, . :  . . .  
. . : . : . .  

. . . . . . .  

. .  

. . .  

. .  
::, . : . .  

, . . a  
. .  . .  

. .  ,: . . 
. .  

. .  : .: 
. :. , , . . , r .  .'. 

. . ,  
. ' .  

OOmMTS: 
. .  

. , .  . 
. .  . .  

: . r , .., . : . .  
. .  . .  CALQIuTIQ(S M E  By:.' R.. H i l l  '__.. '. . '  , , .  ' ' .  ' I - , .  . ' . .  , .  

... . . . .  ... . . . . . .  . . .  . . .  . . . . .  ~ ' . . .  
. . . .  . . .  

. .  
. .  

1 .  

. .  . .  
. . . . . . .  . . . .  DANIEL B. STEPHENS '& ASSOCIATES:.INC. . : '  ': 

. .  . .  - 
. .  

. ,  . -. 
. .  . .  \ 

. .  

. .  , _  . .  . .  
. .I . _ . .  ' . '  ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

CHECKED BY: M. Ankeny 

. . . .  
I '  ' . . .  . .  . .  
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A 
--: 

~ 

. .  . . .  

, , ~ .  ' ' ., . .  

. . .  . . . . .  . . . . .  . . .  . . . .  . . .  . . . .  
. . . .  . . . .  

. .  

. . . .  . .  . . . . . .  
. .  . .  , . .  , .  . .  

; ' I  

, .  

DANIEL'B. STEPHENS &'ASSOCIATES; INC:';. :' . .  

. . . . .  . .  , . .  
. .  . _  : . .  *: . . . _  . .  . .  ENVIRONMENTAL SCIENTISTS AND ENGINEERS 

SUMMARY OF. SATURATED DRY BULK DENSITY (CONTINUED). . . .  .. :. . . . . . .  . . .  - .  . . . . . .  . . .  . .  . . . .  . . .  . . . .  .. i. . .  . ,  

. . . . . .  . .  . . . .  
. 

. . .  

. .  ._ . . 
'.. , . . ,: : . , _  

. .  
. . .  

. .  
. .  
- .  . . I . .  

. . . .  

, .  . . -  . .  . . , .  

. .  
. . .  . .  . . . . . . . . . .  Saturated Bulk Density.' . .  

Sample Number . '. ' .  ; . ' (g/cc) , .:. " '  '. - .  ' . .  

. .  . -  

. .  

. . . . .  

. . I . .  . .  . .  
. .  

. . .  

. .  . .  . .  

. .  

. .  , 

. . . . .  
. . . . . .  . I  . . .  . . . .  . . .  . . .  . . . .  . . .  

. .  . .  . .  

. .  . . . .  
. . . .  . . . .  . . .  . .  .... . . . . . . . . . .  1 - . . . .  . . .  

. .  

. . .  

.1.97 , . . , . . ,  : .: 

... 
. . . . .  

. I  

. . .  . . .  
: 

. .  . .  . .  
. .  . .  . .  

. . . . . .  

. ., . 
- .  . _ .  : .i_ . , ,; '. , , .:. . 

. . .  . . .  
:. 

. . . .  . . . . .  . . . . . . .  - .  ..: . .  . . . .  . . . . . . . .  . . .  

_ .  8 

BH40607AE. -. ' 

BH40608AE 
, .  

. . . .  

. . ;  
. .  

. . .  
. .  . .  

;...2;=. : 

.::': ; . .  

. . .  

. .  . .  
. .  . .  

. . . . . .  . . . . . .  

. .  

. . , , 

. .  
. .  

. .  . .  . .  
., , . 

. . . . .  

. .  '. ' ,  

~. 
. .  

. . . .  . . .  . . .  
. .  

. . . . . . . . .  . .  . . .  
. .  . .  

. .  

. . . .  

. .  

. . . .  . . .  

. .  

. . .  

. .  

. .  

. . . . . . . .  . . .  
.,. ,: 2.12' :; 1.. ; . ' . , 

. .  . .  . .  

. . . .  

. I  

. . . .  

. .  . .  

. .  . . . .  
. .  . I  

. . .  . . . . .  . . . .  . . .  

, .  
. .  

. .  

. . .  

. .  

... 

. .  

. . . .  
. I  

. .  

BH40609AE . . :'.,,. 

. . . . .  

. .  

. .: '_. . 2.08 .,, :' . : ' . . 
. .  . .  

. .  
. .: : 

. . . . . . .  . . .  . . . . .  . . .  . . . . . . . . .  BH406llAE * 2.11 : . .  , . . 

. .  
. .  

. . . .  

. .  

. . .  

: 

. . .  . . . . . . .  . . . .  

I .  

. I  

. . _ .  
. L  

BH4061OAE ' . 

. .  

. '  ' . . 
. . >  . -~ . 

, .  . .  
_. . . .  . , .  . .  



. .  

-; . -~- 

. .  . . . . .  . . . .  
.. , . .  . .  . . .  . .  

- 

. . . . .  

. .  

. . .  
. .  . .  

. . .  . .  
. . .  . .  

. .  
. .  . .  

SAMPLE MUWE: ia2.9%-ia)..: .:' 

DATE AND TIM INTO OVEN: io/i9 a irw. . .  : . .  
. .  

. . . . .  

, .  . . .  

. . . . .  . . . .  DATE AND TIME am OF OVEN:, ion7 a 1100 .. I_ . , . .  . . '  . . .  . . 

. . . . .  
. . .  . . . . .  . . . .  . . . .  

. . .  . .  
. .  , .. 

. . . . . .  . . .  . . . . . . .  

. .  

DANIEL B: STEPHENS & ASSOCIATES; INc.. . . . . . . . . .  . .  . . . .  

. _ .  

. .  
. .  . .  

. .  
. .  

. .  _ .  
. .  . .  

. .  . .  
. .  . .  

. .  . .  . .  . .  . .  ENVIRONMENTAL SCIENTISTS AND ENGINEERS. , . ,. '. 
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> .  

. .  
. . .  . . . .  ... . . . . .  . . .  . . .  . . .  . . .  

. .  

. . . .  . . . . . .  

. .  . .  

) .  . 
. .  

. . .  
. *  

. .  

. . .  
. - . :  . .  . .  . .  

. .  
. . . . . .  . . .  

. .  . .  
. .  

. . .  

. .  . .  
. _ .  

. .  

. . . . . .  

r 

I .  

. .  
. <  

. .  . .  

.. 

. .: ~. . :  

. .  
. .  . .  . .  , ,  

. .  

. .  . ._ 

. .  . .  . .  
. .  

. .  . .  . . . . . .  
~ ENVIRONMENTAL SCIENTISTS AND ENGINEERS .. '- . . . .  

'DANIEL B. STEPHENS''& ASSOC~ATES,INC.. .: 1' .I : 
. .  

-- 
. -  . . .  

. . _  
. .  

. .  

. . .  

. . .  . . . . . . .  . .  , ,  

. .: . .  

.. :. : '  . .  
. .  . .  . .  . .  

, ,  
UAIY ICL D. a I crnciva QL ~ a a u ~ i ~ i c a ,  I ~ L .  

ENVIRONMENTAL SCIENTISTS AI 
---- 

. . .  . .  . . . .  . . .  
. . .  . : - ,  . . .  

. . . . .  . . .  . . .  . . . . .  . . . .  ' . ,  . : . " . .  
. . . .  

. -  
. .  

. .  ~. . .  . .  
. -  . .  . .  

I .  

. . , . .  
. _ 1  . 

, . / _ .  , . - .  
. .  

. .  . .  . .  
. .  

. .  . . . . .  . . . .  . . .  . .  . - .  . . .  . . . .  . . .  . . . .  . . . .  . . . . .  . .  . . . .  .: . . .  
' I  : . .  

. .  . . . . . . .  . . .  . . . .  . . . . . . . . . . .  . . .  ... . . . .  . I  . . .  . . .  . . .  ... . I .  
. .  

- .  
. . .  

. - .  . .  
. .  

. .  

I .  
. .  . .  

_ .  
DATA FOR SATURATED WLK D M S I n .  . ' . 

. .  . .  
. ,  

. .  . . .  
. . . .  . .  . . .  . . .  . . .  

. . .  . . . . .  . . .  . . . .  
. .  

. .  

. . .  . .  
. .  , .  

. . ,  . . .  
. .  

. .  

. . . .  

, .  

. . .  
RING YUCBEII: 398 . ; . . . . .  

. . . . . . . .  

. .  . .  . .  . .  
. .  

. . . .  

. .  

. . .  
. .  . .  

. .  

. 

. .  .- . . JOBNAME: ESI ' ' .  
Jo8YUCBEII: 3858 . 

. . . . .  

. .  

. . .  

. .  . ,  . .  
-LE WLWBER: B W -  :. ' . 

. .  
. .  

. . . . .  

. .  , .  . 
. .  ' 1 .  . . . .  

. . .  

DEPTH: Y/A . .  

. . . . .  
, , . TARE LIEIM, s&c: 25-10 (e) . ';,,, , '  

. .  - .  

. . . . .  . .  
. ;. . .  , .  . . .  

. , .. . . .  . . . . .  , .  . 

. , .. - .  . 
SATLlRATED \RIGHT 0F.SAMPI.E WIPlw llllD RING): 359.85 (s) ' ; : .. 

~ . . . .  - .  
. . .  . . .  

. ,  
TARE WEIGHT, RING: 61.n (9) ::. 

. -  
, .  . .  . .  

. .  . ~ . .  

. .  
. , SIUlpLE VOUWE: 136.05 (& ' . :  .; . .  



A - -- 
a 

. . .  . . .  . .  . 
. .  

. . .  * .  . .  . .  . . , .  . 
. .  . .  

. .  
) . .  .. ' .. . .  

. .  

DANIEL'B. STEPHENS & ASSOCIATES, IN&' - . - :  

. . . . . .  . .  . -  
. .  

. -  
. .  . . .  

- .  . .  . ,  . I  
. .  

\ '  DATA FOR S A W -  Buu DENSITY 
'- . . '. " . 

1 . .- 
I 

. . .  
. . . .  . . . .  . . . . .  . . . . . . . .  . . .  . . .  . . . . . . . .  . :  . .  

. .  
. . .  I .  , .  . . . . . . . .  . . . . . . . . . .  . . .  . . .  . . .  

- .  . . . >  . .  ' .. . . , .  
. .  

. .  
. .  - . .  

. 
. .  . .  . .  - . .  . .  - . .  . _  . .  

. . . .  . . . . . .  . . . . . . . . . . .  . . . .  

. . . . . . . . .  
. . .  . .  

'. _. . : . . .  
,: . . 

. .  
. .  

. .  . ,  I :. ' '  

. ,  . . -  , .. 

. .  . .  . _  

. .  

. . . .  

. .  
JOB W: ESI 

Jm WUIBER: 3858 .: 
. . W L E  UMBER: B W l A t - :  . - '  . .. 

. . . . .  . . .  
. . .  . . . . .  

. .  

. . . . . . . .  . . .  DEPTH: Y/A '' 

UNRATED E I G H T  OF SAMPLE <U/PAN AUD RING): G1.W <o> " 

, . .  

. . . . .  . . .  . . . . . . . . . .  . . . .  
. -  

. .  . .  

. . .  

. .  

. .  

. . .  
I . .  

. . . . . . .  - I . : ' .  . '  . .  - . 

. .  
. , '. , ' . _  

. . . . . .  

RING wu(BER: 401 
. .  

. . . . .  
. . . . .  

. .  

. .  
. - .  

. . . . .  

. .  
. .  . .  

. , .  . . > , ,  s,... . TARE E I G H T ,  RING: 56.44 (g) : , ' ~ . '  ' . . ' ' ' 

. . .  

, 

. . . .  
. .  ~ . . 

,. . 

. . .  . . . . . . .  . . .  

~. 

. . .  . . .  . . . . .  

. ' . .  . .  

. . . . . .  . . .  . .  
: .  . . .  . .  

. . .  

TARE IEIWFT, s&: .%.e. (g) 
. .  

. . . .  . . . .  
. 

< . .  
. .  

. .  
. - .  . 

. .  

. -  , . W L E  vou#: 124.28 (a) . .  
. .  

. _ -  



m' 
a- 

. . . .  
, .  . .  . .  

. . . .  . . . . . . . . .  . .  
. ,. .,: . . ' 

. . . .  . . _  , .. 

. .  . .  . .  

. . .  

. -  
. .  

. . . . . . . .  '/ 

. .  

. . . . .  

. .  

DANIEL B.'STEPHENS'& ASSOCIA~~S.  .INC . ' . :  .. 

. .  " . '  . - .  . .  . .  ENVIRONMEMAL,SCIENTISTS AND ENGINEERS. 
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, .  

. . . . . . . . . . .  . .  '; 

c 
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. . . . .  . . . . .  

RING W R :  606 
. >  

. DEPTH: N/A ' 

S A W T E D  l lEIOlT OF -LE (Y/PAN AYD RING): co5.50:(~) . .  ;.'. . ,. :- 

. . . . . .  

. .  TARE EIGHT, RING:. 70.32 ( 0 )  ~ : ,  .I _:- ,. . 
. . . . .  . . . .  . . . .  . .  . .  . . .  . .  .\. :. . . . .  . . .  . .  

. . . .  . .  WLE'MLUQ:.144;44 . CCE) . . . . . . . . . . . .  . .:;. .. 0 I,. . . . . . . . . . .  : :  , .  . .  . .  

. .  
'. TARE UEIQIT, !%c: 27.n . ( a )  . '  . 

DATE MID TIE INTO OVEN: .io/i9 a i im ., . 

. .  
. .  , 

. . . . .  

.: . , ,., . ' 

. .  
. . :  

. .  . .  . .  \ .. ', 

. .  . .  

. .  
. . . . .  

. .  , .  . .  
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. .  

. . . .  

. .  
. .  

. .  

. . .  . . .  

. .  - .  . 

. .  : 
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. .  

. .  
. .  

. . . .  
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. .  I .  

, '. . 

JQB yA#: ESI ' '  

J a  m: s 8  ' .'. . : ' . '  

, ._ . .  

. . . .  

. .  * ,  . ' 

. . .  
' .  . 

. .  
. . . , .  $ .  

. .  
,. : 

. . . .  . . . . . . . . . . . .  ..... .. - .  TARE YEIGHT, RING: 61.56 <a) ':'. : 

- .  . .  
.. 

. -  . .  

. . .  

. .  . .  
RING #IcBEo: 607 , . 

. . , . .:. ' . 

. . .  

DEPTH: N/A ~. 

. . .  
. .  

SATUrufED &IGW .OF SAMPLE (U/PAy W RING): Cg).'.'. ; .';:' . : ; ., .': . . 

. . . .  . . . .  

. . ' . .  
. .  . ,  

. . . .  . . .  . . . .  . :. . ' 

. . .  . . . . .  . .  . .  . .  
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' '  . , - .. 
. , . .  

. . . .  . .  
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RING MM8ER: 611 
. . . a .  . .  

DEPTH: N/A ' . .  

S A m T E D  LEICHT OF -LE WPAN AyD RING): =.% (g), -. 
. TARE U€IwIT, RING: 49-09 (0 ) .  " 
TW YEIWIT, a: 25,.67 C g )  

I . .  . .  . .  . .  
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. .  W L E  voLLI(E: lOE.Zs..(tt) 
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ENVIRONMENTM SCIENTISTS AND F I N E W S  . . '.' 
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FALLING H E A D  EST DATA . 
JOB WE: 

Jm lam€R: 
W L E  UMBER: 

RING YUIBER: 
DEPTH: 

TIPE OF UTER W: 
W L E  x-SECTIQI AREA: 

STAUDPIPE x-SECTTIOI AREA: 
W L E  LENGTH: 

. . . .  ._, :. . 

. . . . . . . .  

. . . . . .  - .  . . .  . . .  . . .  . . .  .. . . . .  ::. 
. , .  
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. . . . . . . . .  

TEST # 1: 

a-Sep-93 17:19:19 27lm, .. 20.0. . 46.6 0.0. . 2.E-06 . i2-&E-06 :.I' 
TEST # 2: 
D-sep93 17:19:19 20.0 . 46.6' ' .  . 0;h : - :  

.s, .' ' ; 

. . . . .  

z3--93 W:46:17 . ' 19.5 ' m.5, ' . ,Q.o' ,' - ." . .  ' ' ' .  , .  
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. . .  . . .  . . .  . .  .. ....... . . .  .:_ , .  
. .  . . .  . .  . .  . . . . .  . .  FALLING HEAD TEST DATA : : . > ,  _ .  :, . . .  . . . . .  . - .  

. .  . I . .  

. . . .  . . . .  . . .  
. .  

1 .  

- .  . 

. . .  

. .  
. . .  

. .  
, , : . ,_  ' j : .  

. . *  ' . ,  , . ' . ' .  . .  . . . .  . . . . .  . . . . . . . .  . . . . . . .  . . > . ~ . - .  , - . .  , . . .  . . .  . . .  . . . . .  . .  . . .  . .  .. : 

, .  

I .  
. .  ~. 

. . 8 , .  . " .  . .  
, .  

' .  
. .  

. .  
, .  

.JOB W: ' E S I  ' .  . . . .  . . .  , .  . . .  . . . .  . . . . .  . . . .  . . .  

. . . .  . . . . . . . .  

.;. 
, - _  ' 

.:. 

. . . .  . .  . .  . .  
. .  

. . .  . .  . .  . .  

. .  

. . . . .  
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. .  
. . . .  . . .  . . . .  

. .  

. . . . .  

. .  . .  
. .  

JOB-: 3858. . ' _  . 
W L E . I R ) ( B E R :  BWO39&U€.  - , 

. I  

. . .  . . .  
. .  

.". , , ' 

. . .  . . . . . . .  

. .  
. . , :  

. .  

. .  . . . . .  
I . .  

. .  - .  . . .  

. . .  . . . . . . .  . . .  

. .  DEPTH: Y / A ' -  ' 1  . -  . ., . .' . 

. . . . . . . . . .  

. .  . .  
. .  

RING rnwtlEn: 398 . . 
. .  

. . .  

. ,  . ,  
. .  

:. , :  ~ 

, . .  

. . .  . . .  
. . _ .  . .  

. .  - . .  

. .  

TIpEOF UATER USED:. T N '  ' . '  ' . ' .  
. .  

. .  . .  
3 

W L E  x-SECTION AREA: . .  29.m csq. a, ; '. ; . , 

. . . . . .  : - .  . 
. . . .  .~ 

. I .  

. . . . .  . . .  . . .  . . .  . . . . . .  1 .  . . . .  
. ~ .  

. _  
. .  

STWPIPE x-SECTION AREA: 0.70 (sq., a) _, . ,  ' 

. . . .  

W L E  LENGTH:, ' 5-55 (a) '.. 

. .  . .  . .  

. .  

. . . . . . . .  
. .  

--------------------,--------------------------------------------------------- . : . ' 

. . 

. .  , 
. . . . . . . . . . . . . . .  (SEC) ( c) m(Qo HEAD(OO (WSEC)'. (ws~c), : 

.' . , 

. .  
D A T E . .  TI= . D E L T . " T D ( P ~ 1 E S E R M I R ' S A ) ( P L E ' ~ ' K S A T  :'.KSAT120C : " . , '  ' .  . '  

. . .  . . . .  
. I  

. I .  
. .  

. . .  . . . . .  . .  
. .  . : 

d .  : . ' .  . _ .  I , . .  
. . . . . . . .  . . .  

3 -  
. .  . .  - . .  . .  

' I .  

. . ,i _ .  . .  
- . I  . 

, ., . . . . TEST # 1: . .  . .  
. . _ .  , 

. . . . . . .  

27-Sep-93 11:00:52 ' ' ' 20.0 126.3' : ' '  0.0. ' 

. .  
. . .  , , . .  . . .  . . .  . . . .  . .  

, .  
. .  

. . .  ... 
. .  

27--93 15:19:00 15488 .21.0 , 125.0' 0.0 I 7.1E-08 ' '7.OE-02),,, : . . 

TEST #2: . ' 

27--93 15:ld:O 
20--93 10:14:02 ,68102 21.0; 119.8 ..,, , 0.0 ' . 6.e-08"' ' 6 .5E-06 ' , . ;  ' 

' . . _  
. . .  

. .  
. .  

. . .  

, .  

. . . .  , .  
. _  . 

, _  

. .- 
, .  

. .  . -  
. .  I 

. . . . . .  

. . '  

. . .  . . . . . .  . . . .  . . .  * . , . % . . "  " , . . . . .  . . . . .  . . . .  ,...- 

.; I' , . ,. 
. .  

. . . .  , .  . . .  

o.o,;', ' .  ' $  :,. 

. . .  . .  . . .  . . . . . . . . .  .i ::. 
TEST # 3: 
28-sep-93 10:14:02 21.0 ''119.S 0.0 .: ' - . ' -  *' 

. .  
. .  

. .  . . .  

: .  

. . . . .  ",. .' . 

- .  21.0 ' .  125.0 

. . . . . .  . . . .  . . . .  . . .  
, I. ~ !, . ' . : 

. . . . .  . . .  
. .  

. .  .,. 
. . , . .  , . . .  

' . .- .. , , 

. .  . .  . .  

. .  
, 299-Sep93 W:21:00 . &l8' 21.0 ' 113.5 . . 0.0 .,.6.9€- 
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. . . . .  JOE-: '3858 ' .  . 

. .  . .  

. .  

- .  
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. - .  
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. . . .  
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FALLING' HEAD TEST DATA., . .:. . 
. .  

. .  

. . .  

. .  
. - .'. 

L .' ' -. 

. - .  
'Ja yA#: ' ESi . ., . . "".  ' ' .. ' . :  ;., .; , 

.,. . .  

. .  
_., . . , 

SAMPLENlH8ER: B lGUO24E : , .  ' ' : . '  . 

. . . . . .  

. .  
. .  : _ .  

- .  , .  
' .  . .  

- .  

.: : ' ;, 

RING NW8ER: . , , bO2 . .  

DEPTH: Y/A . ;. _ I . .  . .  

. .  . . . .  
. .  ' . .  

. . . . . . . . .  .I .<., . I ' ' i ' . 

' TYPE OF UATER USED:.. TAP . . 

. . . . . .  . . . . .  , .:. . '. . .  
_ .  

W L E  x-SECTION AREA: 30.00 (sq..'cII) 
.o.n (sq.: a) 

. . . . .  

STAMPIPE x-SECTION AREA: 
SAMPLE LENGTH: , '  ' .  b.77 (m) ' . 

. . ,  
. . . . . . . . . . . . . .  . . . .  DATE. i 

. .  . .  
. .  - . .  

. -----------------------------------;--.----------.--------------------------,---, , , '  . .  . . ,  . .  
. .  - . , .  . 

TIME DEL 1.. TD(p RESERVOIR SAMPLE 1: SAT K'SAT 1.20 C 
. .  . .  

% 
. . . .  . .  (SEC) C C) H E U ) < U )  HEADCQI) ' ( W S E C )  ( W S E C )  ' .  :" . . 

. . . . . .  . .  . . . . .  
I .  

. .  . .  
. . . . .  . . .  . . .  , .  , . .  . .  . .  

, .. 
. . . . .  . -  

. ,  . .  
. .  

. .  ; I " . : , : ,  . I 
. .  

. . .  

TEST t 1: 
DC-oct-93 10:%:20 21'.0 , 134.0 .' ' 0.0' :: 

. .  . . . . .  . . . . .  
TEST 8 2: . .  
05-oct-93 w:10:36 : 21.0- i z . 4  I .  ,.. 
05-Oct-93,16:2?:56 . . 

TEST t 3 : : '  ' ' .  

. .  . :. . . . . . .  
. .  ! ., i _  

. .  

,. 
. .  05-oct-93 w:10:36 .a0056 21.0 l#A ' ' 0.0 . , '. 1.z-08 ,1.6€-08..' ' ,  ' . 

. .  . .  . _ . (  

. . .  . .  

,. . 

. . . . .  
. . .  . * .  

. .  
. .  .. . .  ' . .  . .  

. . .  . . .  

. .  . . '  . , .  

' 05-wt-m 16:27:% . : - .  .&.O 131. 
06-0ct-93 07:52:45 55489 20.0 . 130. 

. . . . .  

I .  

. .  . -  
. .  - 
. . .  

. .  

. . . .  . .  

. . .  
, .  

: . . .  
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. . . . . . . . . . . . .  

. .  . .  . .  

. .  
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. . . .  . .  . . .  . . . . . . . .  . . . . . .  

. . . . . .  . .  . . . . . . .  
. .  . .  

s:. . . .  

. . . .  .... . . . . . . . .  . .  . . . .  

- ,. . 

. . . . . .  . . .  
- .  . .  

. . .  . . .  . . . . . .  . . . .  

- .  - 

.......... . 

. .  

. . . . . .  . 
. . '. . .  . .  . .  

. . .  . . .  . . .  ,-. . . .  . .  ' .  . ! , 

. . . .  
I .  

. . .  . . .  . . . . . . . .  ... 
. '  . . . . . . .  

. .  
. . . . . . .  

_ .  , . . '  , 

. . .  . . .  

. .  

. . .  . . . . . . . . .  . . .  

. .  . i 
. .  

. .  

. . . . . . . .  

. '.. : . .  
' . \  : . . . , ' .  

. . .  

. .  . .  

. . . .  . . .  

~. . . .  . .  

. .  

. . .  

. .  

. . .  

. . I  

. .  

. . .  . . . .  . . .  . . .  

. .  ; ._ 

. . .  

- . .  

. . .  

, .:. . .  . .  

. . .  . ,  

. .  

. . . .  

@i:,..',, . : ' ;. 

. .  

. . . . . . . . .  

. . . . . . . .  

0.70 (sq. qP) ; ' ::., : ' 

, I . . _  , 

. I .  . , .  

. . . .  

. .  

. . .  

. .  

. . .  

_ .  . 

. . .  

FALLING HEAD TEST DATA ' '. 

. . . . .  

. .  . .  

. .  . .  

. .  . .  

. . .  

- ,  .. 

. . . .  

' .  . , .  

. . . .  
1 .  

, .  
. .  

. . . .  

JOB Iu)cE: ESI. I' ,.' .' . .  

. . . . . . . . .  

_ . _  

. .  . .  
. .  

. . . . . . . .  

. .  . .  .~ 
. . . .  

. .  - .  
. .  . .  JOB W R :  "3858.' 

SAMPLE W E E R :  B m '  

. . .  

' .  _ . :  . .  

. . . . .  

._ . . : . . , . .  . .  

. . . . . .  . . .  

. 
. .  . .  

RING WUIBER: 618 . .  
. . _  . .  

. .  . .  . .  

. .  
DEPTH: N/A 

. .  
. .  

. . . . . .  

. .  
. , '  

. ." , . - .  TIPE0FYATERUSED:- TAP . . 

. .  

. . . . . .  

, ' . . UllpLE x-SECTIQI AREA: ' ,30.00 <4.'oli' : . . . .  

. . .  

S T M P I P E  x-SEETIQI AREA: 
-LE LENGTH: 

' 

3-82 (0) . ' 1  .*- ,'. , . :,;, ., 

,,,,,,,,-,------------u------------------~-~------~------ 

. .  , .  . .  . .  
. .  . .  

T I #  DEL.1 TDlp RESERVOIR sA)IpLE 

. . .  
DATE 

. (SEE) ( C )  HEADCQO H E A D ( O 0  C W S E C )  CWsF). - '  . '  
I . '  

. .  . .  . .  , .,. 
. .  . !  

a' 

. .  

. .  . .  

- .. 

, .  
. .  

. . .  

. . .  

a' 
. .  

. .  ._ . 
. ,  

.. 

. . . .  . . .  . . .  , .  . . . . .  . ,  
. . . . . .  . . . . .  

. I  

. .  

. . .  . .  
_. 

. .  
. . .  

. .  T E S T t l :  ' . '  .' . 3 .  

29-sep-93 w:35:48 
05-0ct-n W:11:04 .516916, 21.0 

-'.21.0 . 156-0' ' .  .-,'0.0, 
153.5: . . 0.0 , ' .  , 2.E-W , .  : 2.7E-W.. . .  ' , ' .  ' .  . _._. ' 

. .  
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- .  

,:, 

. . . . .  .. . . . . . . . . . .  . . . . .  . . . .  . . . . . . . .  . . .  . . . .  . . . . . .  e . .  
. -  . 

; 
. . .  . . . . . .  

, . .  . .  , , .  . ' .  . 

. . . .  

. . ( .  

. . .  

.. . . , .. 
. .  

. . .  

* .  
. .  

. . . .  

. .  

. . . .  

~. . ,  . .  . .  . -  . 

. . . .  
_ .  ' . . '  . . 

. _  

. . . .  

. , - .  

. . . . .  . . . . .  ..:. . . . . . . . . . . . .  . . .  . . .  . . .  . .  
. .  . ,  . _  

, .~ . -  .. , . . , I  :. . -  
. , .  . .  . .  . .  . .  

: .  , _ . .  > 

. - 
- -  .. , . .'. ' 

. .  

. .  
; 

FALLING  HEAD'.^^ DATA- .,.: . '  ,..'-: . j ,. ., 
. .  . .  

... . . .  . . . . . . . . . . .  . . .  . . . .  . .  . . . . . . . . .  . . .  . . . .  . . .  . . .  . . . .  . . . .  . . . .  . . .  
- .  

,:, 

. . . . .  . . .  

. .  

. . . .  . . . . . . . .  . ; . . . . .  . . . . .  . . .  . . .  
, 

. . . . . .  

, . .  . .  , , .  . ' .  . 

. . . .  

: . 

. . .  

.. . . , .. 
. .  

. . . .  . . .  

~. . ,  

. . . .  

. .  . .  . -  . 

. . . .  
_ .  ' . . '  . . 

. _  
. , - .  

. . . .  . . . . .  . . . . .  ..:. . .  . . . .  . . .  . . , , . .  ; 
. .  

. .  . ,  

. . .  . . .  > 

. _  
, .~ . -  .. , . . , I  :. . -  

. , .  . .  
. .  

: .  , _ . .  

. - 
- -  .. , . .'. ' 

. .  

. .  FALLING  HEAD'.^^ DATA- .,.: . '  ,..'-: . j ,. ., 
. .  . .  

JOB W: 
JOB UMBER: 

W L E  yu(BER: 
RING WUIBEIL: 

DEPTH: 
TYPE OF UATER USED: 

!aWLE x-SECTIQI AREA: 
STAMDPIPE X - S E C T I ~  AREA: 

UWPLE W G T H :  

. . . .  . . . . .  . . . .  . . .  . .  . . . . .  .. - . .  

. .  . .  
. .  

. . . .  : . . . .  . .  
... . .  

. .  . .  
, .. 

. .  

. .  
. .  . .  . , . .  

. . . . . . . . . .  

, . .  . .  

. . . .  . .  

BH4oco8AE 

. . . .  . . . . .  
. . . . . . .  . . .  . . .  . > '  . 

r . .  
I. . , .  . .  . .  

. .  
. .  

. . ,  

. . . . .  

. <  

. .  

. . . .  . . . . .  . . , . . I  . . / . ,  . . . . .  . . . .  

. .  

. . . . . .  
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. . Err #2: . ' .  
21-Sep-93 11:13:46 20.5 , 75.5 . . 0.0 .'. 

TEST t 3:. 
. .: . .  

27-sep93 11:37:31 1425' 20.5 61.3 ,. ',g.O, . , I X - 0 5  ' . l X - 0 5  .',. .:. ' ;, " . .  
-., . , ,  ..:. 
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. .  . . . . . . .  

. _. . .  
. .  

. .  . .  . ,  1 . '  

. .  
_ , ,  , . . .  

.~ . .  

. . . . . . .  

. . I  

. . . . . . .  . . . . . . . .  . . . . .  

. I .  

. .  
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. .  , . -  . .  . .  

. .  . .  , .  . -  
, .  

. .  . .  . .  

. .  

. . . .  . . .  . .  . .  . . -  . .  I ENVlRONMPrTALSClEMlSTS~DENGlNEEqS ;, . .  . .  ~. 
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. . .  

JOB KAME: 
JOB yL)(BER: 

W L E  UlmER: 
RING YUCBER: 

DEPTH: 
TYPE OF UATER WED: 

SAWPLE x-SECTION AREA: 
!nAmPIPE x-SECTION AREA: 

u)(pLE LENGTH: 

. . .  . . . . . . . .  . . .  ' .  . 
. .  . .  . . .  .. . .  

. .  

. . . .  
: _-. . . .  

. . , .  . . .  . . . . . . . .  
. I .  . .  .',.. , 

. .  

. . . .  . .  . .  . .  
;. , . .  

. . .  

' I .  , : .  
ESI- 

. . .  . . .  
. , .  . 

. . .  

. .  3858. " . . '  
BHt0605AE '. ' . . 
as' 
Y/A' ' .'. . ' 

... . . .  . .  
.. 3 . .  

. . . . .  
' :. . . . .  . . . .  . . .  . . .  . .  

. . .  

. .  

. . .  

. .  , . .  
. .  

. . . .  . . . . . . .  

'. . 

:_. 

. .  - 
. . . . .  

. .  

. . . . .  ._ . . 
, .  

. . . .  

. I .  

, . _ .  . .  
. .  . . . . . .  . . . . . . . . . . . .  . . .  0.70 (sq. a) . . . I  , c .  

3.113 (m) :; .:.' ' . . .  ... . .. . . . .  . . .  . .  . ...... 
- I 

: .  ' .  : ). . _ '  .: 

. - . . :  
. .  

. . . .  
. .  . -  . . . .  

*..; . 
. . .  . . .  

. .  
29.61 (sq. m), ;.., . ; . , ' '  

.. 
. . .  . . . .  

. .- .. . . :. . 
. .  . _. . . .  

,. . . .  I '. 
.~ . - .  

. .' . 

... ,.. 
. \  . . _. 

. .  
. .  

. .  
. . : .. 

. .  . .  . . . . . .  . . .  . . . .  . *  . . . . .  . . . .  . .  

. . .  . . .  

. .  . .  - .  -----------------------------------------------------------------------------. 
TIME DEL T TMP RESERVOIR WLE K SAT IC UT a m'c.',. ; I... - .  . .  

. . .  
DATE 

. . . . . . . . . . . . . . .  . : . .  
. . .  . . . . . . .  

~. (SEC) ( c) Hw(a) XUD(U) (WSEC) ( W S E C ) .  4. .." . .  
> . .  . .  . . . .  . . .  .. - .  . .  . . . . . . . . .  . . . . .  . . ' . *\.,, , , ~. , . . : , a '  ' .. 

. . .  . . .  . .  
. .  

. .  . .  . _ .  . < .  

, . -  

. . .  

. .  

. . .  

. .  ' .  . 

. . . .  

, .  
. '- . _  I 

TEST t 1: .'' 

06-0ct-93 07:50:50 161834 . 20.0 136.5 

TEntz 
06-0ct-93.17:15:40 - '  

10-at-93. 11:55:37 326397 

lE!x#3:  . ' . , .  , ' 

10-0ct-93 11:55:37 

04-at-93 10:n:36 21.0. 1n.r 0.0. 

. . .  . . .  . . .  
0.0, , , 2.5E-W . Z.CE+W :.,".: . '  i .  ' .  

. . . . .  
I .  

. . . .  

. .  

. . . .  
. .  

. .  

' .  . 
. .  - . i 

. I  . 

1 .  . . . .  . .  . . .  

. .  . .  . .  
, , "*  

. . .  

. .  
. .  . .  

. . .  
. .  

. - .  . . . .  . . . . . . . . . .  . . .  15-0ct-93 08:06:00 41- 21.n ,131.8 0.0 3.9E-w s'3.9E-w, :... .-:::..:. . .  ' ' '. ': . . . .  

, . .  , 

. . .  . . . . . . .  . . .  . . .  . . . . .  . . . . . . . . . . . . .  
. . .  

1 .  . .  . .  

. . . .  

. .  

. . .  . . .  

. ' _  

. _ .  

. . . .  

. .  , .  , 
i .  . .  . .  . .  

. .  
. .  . .  . .  

AVERAGE K SAT:. . i .6~-w, cu/sEO. , . -  , .::, .. 
. .  . .  

, .  , " 
. .  . , . . .  ; . ,  . .  

, . .  

. . . . . .  

CWWEMTS: NO f l w  'k observed'& 
the -le y88 saturated 

. . .  . . .  . . . . . . . .  . _  . . . : . , .  
. . . . . . . . . .  . . .  

. ,  

. . .  

penre-ter. , .  , :. .- . 

. . . . .  . . .  
. .... . . . . . . . . . .  - : * U L W U T I O N S  HADE BY: R. H i l l  : 

, .  

. . .  

. .  

. . . .  

. .  . .  

. . . .  

~~gor~Tonr ALYSIS BY: . 'M.. T - i i ; . . :  ,.;:. ': - :'; 
. . .  . . . . . . .  , .  . . .  . .  . . I  

. .  

.. 

. . .  , .  . . .  I .  . . .  . . . .  . . .  . .  
. . .  . . .  . .  

. . .  .. ; - . . . .  . .  I , . .  . .  
, . . I  . 

CHECKED BY:. .'M. Ankw ' .  . ' ' . 
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. .  
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. . .  
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. .  . .  

. .  
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:; : .  ,' . . . .  . .  
. . .  

. .  . , _ .  . .  . _  . . - I  

. .  
. .  

, .  . 
. .  . .  

. . .  
' ._. . : :  

. .  

. . . . . .  

. _. 

. . . . .  
. .  

, . .  

. . . . . .  

FALLING HEAD EST OATA ; -  '..: '. , 

. .  . .  
. .  

. .  

. .  , .. . .  
JaB NAME: ESI . . 

. . ' .  - .  
. .  

. . . . . . . .  . . . .  

. .  
, : . .  JoBwu(BER: 3858'" . . 

. . . . .  , .  . .  

. .  . .  
. .  

, . .  . .  
. .  

. _. S A W P L E ~ E R : .  BH40607AE . ,, 

, .~ : 

. ._ . . .  

. .  ' . , . .  - ~ , -  

. .  
. .  

. , .  
RING yu(BEII: 607. . - 

. . .  . . . . . .  . . .  
. .  . .  

, . .  ._ , . - .  DEPTH:. , Y/A , . 

. .  .. . . . . . .  . . . . . . .  . . . . . .  , - . , . . : . . > , , . i - ,  . . , '  ' .  

, .  . :. , .  
, .  

. ,  , T Y P E O F U l E R , U S E D :  TAP 
. .  

. . . . . . .  

SAMPLE x-SECTION AREA: 29.90 cia+ CI) : '. ;':; ' . _  ': 

. I. 

. .  . .  
. . . .  . . . .  . .  

. . . .  
. :  . .  

. _  . . . .  . . . .  

STAllDPIPE x-SECTION AREA: 0.m Csq. '1, .. 'I 
. . .  . . .  " . . 

. c  

. .  . -  
. .  . .  . .  . .  . .  . .  

, 

. .  
. .  

. ,  
. .  

. .  

u ) B L E  LENGTH: ,,' 4.57 (0) ' 

. _  . .  

. .  

. . ~  . . 
--------r--------"------"---""""'--------,--------------'---------------'' . :. ' ' 

, .  
TI# .DEL T TEPP REkRVOIR W L E '  KSAT K . S A T 1 Z O C : ' '  '' . ' , : . _  ' 

. - .  
. . . . .  

DATE 
, ' .  (SEC) ( C) HEADCU) HEADCU) (Q(/SEC) '(OVSECI.. : 

> 
. . .  . . .  

. .  . .  ' . . _  
S . ' ,  ' . ,  .- . ' " 

. ,  . . .  . . .  . .  
. .  . . .  . . ,  

. , .. . .  . ,  
' _ .  . ,  . . ,  . .  

TESI # 1: ', 

24--93 16:43:33: 21.0 . 79.5 . .:o.o ' .  ' 

24--55 i7:a:it mi 21.0 . ' . 50.8 
. . .  

0.0 ' 1;6€-05' 1.e-os : ::':. ,. , ,  ' . .  ' , ' . . '  
. . .  . . . . . . . . .  . . .  . . . . .  . . . .  . . .  . . . . . . . . . .  j .  

. . . . . .  . . . . . .  . . . .  . . .  

: < . , .  . 
' .: . .  

. .  I . .  . .  , . ,  . .  
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. .  . .  . .  
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. .  

. . .  . . .  ~ . < . .  

. .  
. . I  

. . .  

JOBUUE€R:. 3858 . . : 

. .  
. .  

. . .  

. .  
W L E  IamER: BIw401AE~ : . . '  

, L ' . .  

. . . . .  . . .  . . . . . . .  SAMPLE VOLUE: -124.28 (a) ., . , - .  * .  ; .  ., . 

, . '. , . ' . .,., . 
I .  . . . .  . . .  . . . . . . .  Ul'WAToD llEICHT AT 0 04 TENSION : 
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. .  ---------------------------------------------------.--------------------------------- 
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( X V O L )  , ' 

. . .  
HANGING: PRESSURE 2 THERWO . 
CULUIN PUTE ODUPLE.. EIGHT EIGHT EIGHT . W)IM:. , .  e .  

DATE TIME SlJClION PRESSURE POTENTIAL WRING CHANCE CHANCE. ' .CONTENT . '  ' ;.: . :  . 

_- ' . 0.0 . , ' -- . 355.26 ':.,_ ;' .'.-- , :' . , 0- , ' Q,&".' : : ,  . 
l o r n  1100 -- -- . . .  ' 353.22' , 2.04- ' .  ': 2.04 . ' ' :40,7 : 'I , , : ', 

' ' .- , O..! ' ,,. 
11Jo2 ,1300 , . ' . -.- 0.3 . . 
11/05 1300 -- 0.8 ':, 

. ,  . . . . .  . . .  . . .  . .  . -  . .  . .  
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. ( .  
. .  . .  

. .  
(1993) (a) (BAR) (BAR) SG)  . ,  (G) ' , (6) 

. .  . .  
lQR6 1145. ' ' 
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RING NlmBER: 402. ,;: 

DEPTH: Y / A ,  :. 
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. . . .  - _ . . :  
. . . .  . . .  . . .  . . . . . . . . .  . .  . .  

. . ,  . .  
WITH CAP AND RING): ' 37S.29 (a) ' " , . .  

. .  
. TARE RING:. . I ' . 6 - 5 2  (0) ! 1 .:. . ' ,  

. .  

. .  
. - . . ',, 

- .  . .  . .  

. . . .  
, .  . .  . .  

. . . . . .  
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' . .  
. .  

. . .  
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' DRY UEIGHT OF SAMPLE: 

, , : .  . ,  . . .  . .  
. . .  . . . . . . .  

. . . .  . .  
. .  . -  . .  SATURATED )IOISTURE WNTENT:. . .  

.. - 
. . .  

. .  
" 66.63 'CCC) . , _  ' .  : 

axww . PLATE ~ ~ J P L E  WEIGHT EIGHT . WEIGHT n o I s i u R E  I .  . ' .. 

(1993) 

m;Zp ; , . --- '. 10/07 1130' . ' ,  0.,0 

m.oz . . i ; ~  . . .  2.27 . . . . .  6 . 8  . .  , .  . .  
10112 . 1010 ' .  55.2 ' :  .. -- ' .  ' 

10/15 1300 206.0 - . -- - -- 
. . .  '368.63 2.65 . . . .  6.66 . . .  41.8.' ..... (.. :." . . . . . .  

0.5 : . 

. . . .  . ..... . . . . . . .  . . . .  
.. . . . .  . . . . . . . .  . .  

1.0 .. ;. 

l o r n  1030 . 
lo/% . ,900 , -- ' . 

5-0 '.": :3&.13 4.50 : 11-16:' 38.6 : .  I o n 9  ,1010 . . ' .  . ' - -  
,:  .360.21 : 3.92 15.08 ,'35.9.. '..':. .: 
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DATE TIME SUCTION PRESSURE WTEWTIM WRING CHANCE., C W E  - WNTOIT. '.' '_ 
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d .' . . . . . . . . .  . .  . . .  , 

'(00 . (BAR) ' (BAR) 

. . .  . . . .  ' i  . . _ .  
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SMPLE W R :  BW-' ' .  ' '' 
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. ;  : . . .  
, .  

. . .  

.. 
. .  RING n: 505, ..'. 1 . .  ' 

, .  

. . .  .. . . .  . 
. . . . . .  . . . . . . . . . .  

352.55. (g) .:':. ..:' 

. DEPTH: Y/A : ' . 
. .  

. ,  

. ,  . - . .  
SAMPLE VOLWE: . 120.98 ice, ;:-.: - ,  , . 

SATURATED YEIWT AT o a rrys101. . ,.. . .  

. .  
(WITH CAP Aw RING):.. . .  

- . I  . . . . . . .  
TARE RING: 55-32 (e). 

. .  

. . .  

. .  

. , .  , . .  . . . . .  . . .  .. ... .. , . . .  

. . . . . . . . .  . . .  . . .  61.89 (a) VOLUlE-OF UATER. IN SATURATED W L E :  ., . , 

. . . . .  . . . . .  . . . . .  . . .  
. .  ., . , 

I .  

. .  

. . . . . . . . .  . . .  . .  

. . -, TARE ,CAP: :.21.68 (8) ' . 

T A R E L E I O ~ O F ~ A Y D C U I ( P : ,  . . 6.3J. (Q) :', 
. . .  . . . . . . . .  SATURATED llOISNRE QWTENT: 51:16 .(% V o o  . .  

- 
. .  

. . .  . .  .., ' ' 

DRY EIGHT OF WLE: .  , 189.n Cg) : " '  " ' .  ' . _ . .  - 
. .  ' 

. ;. . . . .  . .  ' 
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. ' TOTAL .' . . 

. . . .  

HANGING PRESSURE THERHO ' ' . ' .  . 
' .  . 

DATE TINE SUCTION PRESSURE POTENTIAL WRING . CHANGE MAllGE... . WTENT . . . . .  . .  .' ' 

(1993) (en) (BAR) . (BAR) . (G> : .  .CG) . CG) <X - 

. . . .  . . . . .  51.2 0.0 , -. ' _  . 352.55 . '  l0/26 l i 4 5  . , , -- 
10/29 1100 ; . '  -- . 0:l.. ' ' : ,. , 

0 . 3 . .  -- 348.52: 3.17 '.'3.98 47.9 :. .', 11/02 1300 ' I  . . -- 
11/09 930 ' ' -  . -- ' -- , 342.66 '2.54 
11/05 1300 

11/12 800 . .  
11/16 730 

mLuu PLATE . .,OOUPLE ., UEIMT WIGHT UEIGHT . IIoIsnJRE .::. : 

. .  . . ,  - . . .  . . . .  .~ . .  
^ .  . .  . : . , .:; . -.:. -' 

, .  

. , .  . .  _.. -- . . -.- . 

. ... ... . . .  . . . . . . .  351.74 ';: 0.81 0.81 ,5o.s* . * '  ; 
I .  
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. . . . .  . .  . . . . . . . . . .  

. .  
. . _  - - .  , 

. . . . . . . . . . . .  
.' . , . .' 

. .  
-- ' .W5.20 ..3.37 ' . . 7.35 :' 45.1, . ' ; - 

.. . . .  . . . . . . . .  

- - ,  . " ' . 0 . 8  '; 

. . . . .  . .  ?, . 
.- . ' 

..9.89 : ' 43.0 ; ' . '  ., 1.6 : . 
"5.5,'  " -'- :. 336.n 5.89 15.78 38.a 

. .  
'34,6' 1. 
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-: ENVIRONMENTAL SClEN?lSlS AND ENGINEERS . . , . . 

. -  . . . . . . . . . . . . . . . .  . .  : . . .  . . . . . . . . . . .  . .  . .  . . . . .  . . .  . . . .  . . . . . . . . . .  . . .  . . . .  . . .  . .  . . . . . . . . .  . .  
' .:. . .  

. . . .  . . . .  

. .  

. . .  . . .  . . .  . . . . . . . . . . .  
( .  . 

. .  
. .  

. .  . .  
. .  

. .  

I .  

_ .  

. . . . . . . . . .  

. .  
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. . . . . . .  . .  , . . . .  . . . . .  
. . . . .  . . .  

. .- . .  - .  

. . .  

. -  

. . . . . . . . . .  

. .  
. .- 

1. . 

. . . .  

,, : .': . -  . 
. \ . .  .:. . .  . .  

. . .  . . .  

:: 

. . .  

. .  

. . .  

. .  - 

. . . . . . . .  

. .  

. . . . .  . . . . . . . . . . .  . .  ; . .  

, . . *  : . .  . .  _. . 

. . .  

. .  

. . .  . . .  . .  . . . . .  

. .  
. .  

. .  
. .  

. . .  

. .  
mIsTuRE R ~ ~ ~ T I O U  'DATA - .WGXNG couwy/is BAR PRESSURE .PU&. ,' .':',~ ' : . . i  ..,. ' . _i . ,  ' .  

. _ .  . 2 .  

. - .  . _  . .  

. . .  . . .  . ,  
- , .  

. . .  . .  
. .  

. . .  

. .  . . , . -  ' 

. - .  
, . .  . _  

. . . .  

. . , 
.' - ' . .  

. . . .  

. .  
, . (PORE SIZE DISTRIBUTIQI) .. , 

. . .  
. .  . .  

. .  
. .  

. : 
. . . . .  . . .  

. .  . . : . .  
. -  . .  

. .  

, . .  
, - .  

. . .  . .  . .  
. .  

. . . . . . .  

. .  
. .  

. . . . .  

. .  . .  
.. - 

. . . . . . .  

. .  

. . .  

. .  
, .  . 

. . .  . . . . . . .  . . . .  I : 1 , .  :. ., 

~, 

. . . .  . . .  

. .- 
. .  JC% '&E: ESI 

. . .  
. .  

. .  .- 

. .  . .  
. . .  . .  . . .  

. .  

. . . . .  

. .  _. . _ I  

. .  

. .  . .  
JaSWU(BER:. 3858 ; 

RING yu(BER: ,601 , : : . 

. . . . . . . .  . . .  SATWTED SIGHT AT 0 . a  TENSION 

SAWLEYUIBER: BHc0601AE' ' : 
. .  

. .  ~ 

' . . I .  - .  . .  . .  

. .  . .  . %  - 

. .. 
: , 

. . ,: 

, .  

, . .  , 
DEPTH: N/A 

. . . .  

. .  
; . : ~ 

. . . .  

. . . .  . . . .  

-LE WLW: 116.99 (CC) ' , .. ' . 

. . . . .  

. .  .. 
. .  

- - . . . .  

, ,__ . , _ . . I  . - , .  (WITH UP -'RING): , ; ,  . .319.li (g)" :,:.'..;:-,. . .  
. . .  . . .  : .  

. . .  . . .  . . . .  

. .  

. . . . . . .  

. .  
. . _  - 

. . .  

. .  
TARE RING: ' ; ' 53.39 (g)---' ).. ' ' 

. . .  . .  
26-38 (g) ' ',, ..: . '  , . . 

. .  DRY EIGHT OF UICPLE: 198J9.(g);' I . 35-m ( X  -1) ..,..:. :; '..'.. I..' SATLRUTEO m s n m  -TENT:- . . .  

. .  . , . .  
TARE UP: , ' ,. O.Oo.(g), . . ' .  _ "  ~. , ' .. '. 

. . -  

. . . . . . .  

. .  

. .  

, .  

. . . . . . .  
. .  . .  . .  . .  . .  

TARE SICHf'OF Senrrw AllD W:  

VOLulE OF UATER IN SATURATED WL+ .. , :'.. . . .  . . ,  
. . . .  . . .  

. .  

. .  
I . .  

. .  

. . . . .  
. .  

' 40.98 (a) , :  

. . . . .  
. . ;. . .  

. .  

. . . .  

. .  . .  ......................................................... . .  . , .  
. . .  

. .  HANGING PRESSURE THERM0 I . ' . .  ' .  .:. : Tmfi , .'. 

mLw PUTE -LE WEIGHT EIGHT E I G H T '  , m I m  ..; .. ' 

DATE T I M  SJCTIOY PREssUnE POTENTIAL" W R I N G '  .'CHANGE W G E  ' QDYrrYT , . .  

1 . - '  . . .  
(BAR) (BAR) . .(GI., (GI, ' (C) . .(% VOL), _ _  3 - 

. . .  - .  . . . . . .  
(1993) . '  (01) 

09/28 13aO ' ' 0.0. ' 
. .  - -  .,'.319.14 ' --,.: . : -- -. , 35.0. ' ; ',. . ' ' . .  - . .  

. .  w m .  1u)o 21.3':. . .  -- . -- 31&.61 .2,53' . . . . .  2.n .-32;9 ..,'; . . . .  .:' . . . . . . .  . .  ' . 1 -- - - I  , 
. .  , .  

. . .  1O/M pu) . 81.5' .. --I_.. . .  '-- . .  314.17 . . 2 . u  . .  4-97 :. .. -34.8 :; : . . . . . . . . . . . . . . . . .  
, 

. . .  

. .  
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. . .  . .  . .  . .  'DANIEL i iTEPHENs &'Assoc IAns ,  INC::.: ..i . .  

. .  
. .  

I ' .  6 .  * '  . '. '.. , , . . .. , . 
. .  

. .  

. . . . .  

. I  

. . .  

. . _  . 

. . . . .  

. .  

. . . .  

. .  . .  

. .  

. .  
' . -  : .  

. ,. . 
. .  

.- 

. . .  ... . . . .  . .  . . . . .  . .  . . .  . ,  . .  
. . .  

L 

: :  :., . . . .  . .  . . . . .  * . -  . ' .  ., . ' (  . .  
_ .  . . . . .  . .  

. . .  

. .  
. .  

. . . .  
.-. .. - . .  

m x m  m i i o n  DATA - HANGING anum/is wt MSSURE.'PLATE ',: .;,:' , :.. : 
. . . . .  . .  

. . . . . .  
. .  

. . .  . .  . .  . . . . . . . . .  . . . .  . . . .  I .  
. .  

... . .  
. .  , . .  . .  

. . .  . . .  . . . . .  . . .  . . .  . . . . .  . . . . .  

(POUE SIZE DISTRIBUTION) . . 1 ' ' ,  ._ , 

. .  . 1 , '  

. . . . .  

. .  . .  , . ,  
. .  , . $  :. 

. .  , - , .  . .  
. . .  

. .  

. . . .  . . .  

. .  . .  

. . . .  . .  . ,  . . .  . .  
. .  . _  . . 

. . . . .  

. .  
. .  

~ . .  ' . . , ' .  
. .  

. ,  

. .  

. . .  

. .  

. . . .  ..... . . . . . . . .  

. . ,  
JOB NAME: ESI '. 

_ .  
. . . . .  . . .  . .  . . .  

. .  . , ' .  ' . 
. . . .  . . . . . .  . 

. .  
5 

. . .  . . .  .. , , . .  ' . ;  . 

. ,. . 

. . . .  . . .  . .  . .  . . .  

. .  
. .  

. . . .  

' .  Jo8 m E R :  3858 '' . .  
!SAMPLE UlmER: BH40602AE , . ' ,  : 

. .  , .  

. . . .  . _ .  _ .  
. .  . ,  

I .J, :,. ''.. I. 

RING YU(BER: 602 ; 

. . .  

DEPTH: 1. Y/A 

.. . 

vouI(E: 156.97 (e) i. ,': . . , I  ' . 
SATURATm E I G H T  AT 0 U TENSION '''>'.:.. 1. , ' ' 

(UITH CAP'AND RING):'.. - 

. . . .  

TARE RING:.. '' 

. .  . . . . . . . . .  
, 

280.55 (g). DRY EIGHT OF W L E :  . , . . '  . , 

TARE UP:' ' : .  

. :. , . > '  . . . .  .... . .,. . .  
. . .  . . . .  

TARE LlEIWlT OF SCREEN AND cu)(p: 

. ,. 
. . . .  . . . .  

. , .  ' ,: ._ 
.. 3 

. .  =mum mxsnmE mm: . . . 31-59 ( X  ~ 0 1 )  ' .; 
M L W E  OF .MATER I N  SATURATED SAMPLE:. 49.58 (e) .; .:. ' .": ' . .  

. !  
. .  

. .  

. .  
. .  

. .  . .  
. .  

. . .  . .  
. _. 
. . .  

. .  

. .  
. .  

. .  
. . . .  . .  

. I. 
. .  , 
. - .  

. . . .  
. . .  . .  . .  . . .  . .  . . . .  

. .  > .  
. I  . . ,  . . .  

I . ' .  . 
. .  

. . : - .  . . . . . .  
. . . .  . . . . . .  . . . .  . . . . .  . . .  . . . .  

. .  

. .  . .  

. .  ' 4 . .  , 

. I  

, .  
I .  . .  , . _ .  . 

LABORATWY ANALYSIS PERFORMED BY:. C. Piamnm.. Trenchi t  . '' .' . .  

. . .  
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. .  

, .  , ,. , . < . .' . 
. _  
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. .  . .  

. .  . .  . .  
. .  

. .  

;MIEL B. STEPHENS gi..ASsocrATEs,.'INC;''.: ' . : .  

ENVIRONMENTAL,SClENTlSTS AN0 ENGINEERS I: 
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. .  
. , .  . . .  

. .  . .  , .  
. .  ' 





. .  :. . . . .  . . .  2 . .  
_ I  

. . . .  

. . .  . . . . . .  . .  . . . . . .  . . . . . . . . . . .  . . .  mIsTuRE R E T E N T I ~  DATA - IUNGING aotw1/is 'BAR PRESSSE PUTE'.- ;I....: . . .  . . .  . .  . . .  . . .  . . . .  . .  .' . I . .  
.- . . 2 . : .  ' .  

# . .  
. .  

. _  i . .  . .  . .  . .  . .  (PORE SIZE DISTRIBUTIOI) . . .  . . . . . . . . . . .  . . . .  . . .  . .  . . .  . . . . . . . .  . .  . . .  . ., , 
. .~ 

. ,  
. .  . ,  . . . . . .  

. .  . . ~  
. .  . .i . .  I .  

. - .  . . .  
_ .  

. .  
' - .  : I , '  I , .(. , , 

. .  
I .  

. ~ ,. .' ,. 
. .  . .  . .  . .  

. .  . . .  . . . .  -. . . . . .  . . .  . .  . .  
. . . .  . . .  . . . .  . . . . .  Joe w: ESI . . .  . . . . . . . .  . . .  . . .  , .  

. .  
. 

. . . . .  . .  . . . .  
. . .  . . . . .  

. , . . (  

. . . .  

_ .  . , I .  I .  

. . .  

. .  

. .  
_. - . 

. . . .  

. .  - 
. .  

, , .  , . .  . ' .  

. . .  

. .  

. . .  

. .  
JOB yu(BEII: 3858 : ' , . . ' .  

. . .  

: .:. ' . ,  - .  

. . .  
.: . 

. . . . .  . . .  

. . .  . . . .  . .  

sA)(pLE WLLUE: 127.60 (cc)' . .  

T W  RING:.. 1 '58.03 (9) , :.,: . .  

. .  . . . . . . .  
, '  .13.W,.(g),. . ' ,. , 

. . . . . .  . . . .  . . .  . .  . .  

. 2 5 . 0  (9) , . 

' 48 .39<XvOl )  I .  
_ .  61-74' (e) ._I.__ : .  . 

. .  

. . . .  

. .  
. .  

- .  

. . .  

. .  uwPLEyu(BER: B m  ' ' 

. .  . .  
. .  

. . . .  

. .  

. .  
. .  

. . .  . .  . '. i . I  

....... . . .  : . .  , . . . . .  . . .  . . . . . . . .  . . . . . . .  (WITH CAP RING): 368.(18'(g).. ' i; .:... :.'.::; 

. -. . .  - .  
. .  , .  

... 

. .  RING MWBER: 605 
. .  . .  . :  . 

. . .  

- ,  
DEPTH:" Y/A .'.. ' ; . 

. . . .  . . . . .  

. .  
: ~ 

. .  

. .  

. . .  

. .  . .  
. .  . - .  . .  

. . . .  

. .  ( .  . SATURATED EIGHT AT o a TENSIOI~ .; : , '  . 
$.- 

, .  . 
. .  

. .  . _  

. . .  . . . .  . .  . . .  . . .  . .  . . . . . .  . . .  . . .  
I .  - . -  

. .  . .  
. .  , . . ' 8 ,  . ; , .  ' _  

. .  
. . . . .  

TARE CAP:. 

DRY E I G H T  OF SAMPLE: 
. .  

. .  
. .  . .  

. .  . . . . . . .  . .  

. .  , 

. .  

. . . . . .  

TARE EIGHT OF SCWY M CUWP: . .: 
* '  

.. 

210.24.(g) 

. . . .  - ' *  

. I  . . . . .  . .  . . . .  .-. . . . .  . . . . . .  . . . . .  
. .  

. .  
. ,  

SATIRATED w)ISTURE -TENT:. ;- 
- .  . .  

:, . . 
VOLW: OF UTER I N  SATURATED SAMPLE: ' .. 

. .  . .  . .  

. . .  . . . . . .  . .  . .  
.. . . . .  
. . . ......... - .  ooullol PLATE COUPLE UEICHT EIGHT MIGHT WoIsTuRE . . .  . .  HANGING PRESSURE. THERM . .  ' . . TOTAL , , . ; ' . . '  . 

DATE TIME SWfIW PRESSJRE POTENTIAL . U/RING . W C E  .. W C E  . .  .CONTENT: . ': ............ / : ,,, . . .  

11/05 1300 

. . .  . . .  . .  
. . . . .  . . . .  

. .  , . '  . .  . .  . .  
i .  ;'. . .  . .  

, . .  
CALCUUTIOU W E  BY: R. .Hili :, :. 

UIEUED BY: : 4. kJreny, ~ "" :. ' 
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. ,: . . DANIEL B. STEPHENS & ASSOCIATES, INC; .. y '  ..:. -. ;:'. . ',. ' .  ' . 
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. .  
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. . .  

- .  . .  . .  

. . .  

. .  . .  . .  

. . .  

. I  

. . . . . .  

, .  
. , .  . .  

. .  

B. STEPHENS & ASSOCiAnS, INC;' ,.:.':: ..; ..;.,' i ;''..:, -:,: . .  

. . . . . .  . . . . . . .  . .  . . .  . . . .  
. .  . \ .  , . : .  . .  ENVIRONMEN+.SCIENTISTS AND EUGlNEEFjS I . . .  . 
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I :  
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. , . .  
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. .  
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. . .  . .  . . . . . .  . . .  

. .  
. . .  

_ .  
. .  

. .  
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. .  . -  . .  . .  

. . . . . .  

. .  

. . .  

. .  

. . . .  

.__. 

. . . .  

. .  DANIEL'B. STEPHENS &'ASSOCIATES,INC.': ~ . - '  " ' I  ' 

. , .  '. . ~ . .  . .  . .  ~. ENVIRONMENTAL SCIENT,lyS AND EN.GlNEERS . . 
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. > .  

, .  . .  
. . .  

. , .  

. . .  . . . . . . .  
.:._ :, ' . '., 

. . . .  . . . .  

.~ . .  

. . .  . . .  . . .  . . . . . . .  .. . . . . . .  . . . . .  . . . . .  . -  . . .  
. _  

. . . .  

I .  .: , > '  , .  

..... . . . . . . . . .  

, .  : ' . 

. .  : 
. .  

. ' ) . , .  

. _ .  ' .  ' .  
* .  

I . . ,  . . .  

. ,  . : -.: '.. , . '  . . .  . _  . 

. .  . .  
- .  ,. . '  . ' , 

. .  . .  

_ I  
. .  

. .  . .  . .  
, . , :, 

' . 
DANIEL' B. 'STEPHENS. & ASSOCIATES, '1 -"..:'.., . . . :  :: . . : ' .  5 . :  
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. . . . . .  
. .  ,. 

.:; . . ... 

EIGHT OF PYCNmER FILLEO U/ UATER (9): Xi2060 -349.8 :. I 

. . . .  0.99!% ... o.pp54, ........ .: . . .  . . . .  . . . . .  - .. 
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APPENDIX II.Q 

FIELD DATA AND RESULTS FOR BAT- AND GUELPH TESTS 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth A!- . -  

/$e I( 

Comments and Notes (topography, slope, vegetation, etc.): 

Organization: - / .  

Signature and Date: 
W 



Combined Reservoirs X 3 555 cm2 

cm2 Inner Reservoir 2 .2x  

O m  

Po- 
MATRlCFLLX 

Depth of Well Hole a ~ ~ ~ ~ ~ ( J ~  
In standardkd pmcedurc the 

d u s  of the well hole is always 3.0 cm 

a 
ALPHAPWM€l?3 

S 
soRFnvll7 

= 1 ( . 0 5 7 2 ) - ( 2 1 -  [ ( . 0 2 3 7 ) U 3 ( U 1  = cm*/sec 

= ( '  )/( ) =  cm 

=(  I - (  - -  

REIUVOIR Ri-STEADY =ATE RESERVOIR R2-STEMY STATZ 
CONSTAW FATE OF FLOW COHSTArfr RATE OF FLOW 

- 1  

rc, 0, 

cmVcrnl - 
a, FIELD SATURATED ei AMBIENT WATER COMEM 
WATERCONTENTOF OF S O I L  W WO.4 
SOIL IN CMlCM 

-cation Code: 

.e of Individual Authenticating Data @Icase print): 0tcL.r L ) G R  

Organization: 

Signaim and Date: Y c 4//4/4 7 > 
I 



* GUELPH WORK 
ROCKY FLATS PLANT SITE 

LOCATION: 15 ' S D H f 4  bf @e/( 3/8& 
INVESTIGATOR: p a m  
DATE: 44f- 95 

/I 
DEPTH OF HOLE /$5 63 OR CM 

5 cm head t a t  

t I I I 
16 1 

10 cni Iicud test 

0 

3 



I '  

e 

GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
E I G H T  TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4/14/93 
BOREHOLE LOCATION: -1 
SOIL TYPE: 

FIELD DATA 
Borehole Depth (in): 19.5 
Ponded Height (an): 6 
Radius of test hole (an): 
Steady State Rate of Fall ( d s e c ) :  R 
Reservoir Constant, X: 2.22 
alpha' 0.12 

3 
0.0064 

H/a ratio: 1.67 

thus C= 0.8 

THUS: 
Kfs (crn/sec)= 2.57E-05 

mflx p(cmUsec)= 0.000215 

Page 1 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 
9 

Description 

a 
Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

D/ Y 
/ 

Comments and Notes (topography, - .  slope, vegetation, etc.): 

~ L ! L / ~ c  ~ / b p e  db+e- f~hk .  

Location Code: 31% 
Name of Individual Authenticating Data (please print): 3, ( J !  c//% ER 

Organization: , 

Sigoaturc and Date: 

a 
I 



’ Combined Reservoirs X 3555 cm2 
I 

cm2 Inner Reservoir 2.22 

a 
MPHAPrjChMmR 

Depth of Well Hole 5 gii:vC), In standardized pmcedurc the 
radius of [he well hole is always 3.0 cm 

A 0  
DELTATHETA 

S 
s o m m  

-,ation Code: 

d e  of Individod Authenticating Data (please print): a 
Organization: 

S i g n a t a  and Date: 
I / 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4/22/93 
BOREHOLE LOCATION: p7mrj 
SOIL TYPE: 

FIELD DATA: 

Borehole Depth (in): 12 
Ponded Height (an): 5 

Radius of test hole (un): 

Resetvoir Constant, X: 2.22 
alpha' 0.12 

3 
0.0053 Steady State Rate of Fall ( d s e c ) :  R 

Hla ratio: 1.67 

thus C= 0.8 

THUS: 
Kfs. (cm/sec)= 2.1 3E-05 

mflx p(cm2/sec)= 0.000178 

Page 1 



GUELPH WORK 
ROCKY FLATS PLANT 

. 

RESERVOIR CONSTANTS: 

X (comblned) 35.55 
Y (Inner only 

5 cm head t a t  

SITE 

I /  
DEPTH OF HOLE: / INCHES OR CM 

I 

3 
I I 

A J 6 : .  

10 cm hend tmt 



ENVIRONMENTAL MANAGEblENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Description 

Presence of specid soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

- w u b w ~  veqe+LJ,- 5- d+ . 

Location Code: 3/36*3 - 
Name of Individual 6 d Ll AI GI!% 

Organization: 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

Readings and 
Calculations 

I Rev. 0 For Permemeter 

GOELPI-/  S E R I A L  * a te Y//y/BInvestigator c . ~ f ; ,  l/r/ 4 

txeSeNOIT Constants: (see Label on Pemeameter) 

Depth of Well Hole Combined Reservoirs X 3s~55 I 

Inner Reservoir #.-2 I 
cm2 1 

-o- -..-- ..“6.’L 

of water in well (H I )  XI at 5 cm) 
I I I I 

a 
ALPw7ARAhlm 

= C ) - ( ) = cmJ/cml 
@y, FIELD SANRATED 

WATERCOEmMOF OF SOIL LH (MICM SOIL IN CMKa4 

Bi U B I E N T  WATER C0NlE.V 

- 



0 

CI 

0 

0 

0 

0 

0' 

.O 

0 

GUELPH WORK 
ROCKY FLATS PLANT SITE 

.RESERVOIR CONSANTS: I 
35.5s 

-id 5 cm head (a t  

m-. 

R1 (cndscc) 
R2 (cndwc)  

9 I 

I 1  I I 

I 

10 

1.7 



~~ ~ ~~ 

GPHTEST.XLS 

a 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4122/93 
BOREHOLE LOCATION: 

SOIL TYPE: 

FIELD DATA: 

Borehole Depth (in): 18 
Ponded HeigM (cm): 5 
Radius of test hole (cm): 
Steady State Rate of Fall (anlsec): R 

Reservoir Constant, X: 2.22 
alpha' 0.12 

3 
0.0008 

Hla ratio: 1.67 
thus C= 0.8 

THUS: 
Kfs (cm/sec)= 3.22E-06 

mflx p(cm2/sec)= 2.685-05 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
Rev. 0 DEPARTMENT 

@ Date th 3 Investigator a. AJEWCI d ,/3 . Utlcc A I G E f l  

DominantSoilType(s) d& E o., &,., //f&. UV[ urn 

Site Map: Soil Profrle Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

- or*'< - (- L - O r c t f w d A  e--- - L& 
c) u u  I I I 

(UlUq,  & \  
I 0 w 

Comments and Notes (topography, slope, vegetation, etc.): 

A / 4 d L  & f _  

4-de l  ? z  -pc e D  L -4-e CpN 
I d J  

q 0 3 7  3 Lmation Code: 

Name of Individual Authenticating Data (please print): / E W L l r J  

Organization: 

Signature and Date: 3 / 2 Z / P  't 
/ 

I 



ENVIRONMENTAL MAWAGEMENT DEPARTMENT FORM GT.34B Standardized Procedur 
Rev. 0 For Permemeter 

' Combined Reservoirs X 3555 cm* 

cm* i Inner Reservoir 2.2q 

Depth of Well Hole 7. s 'I 
radius of the wen hole is always 3.0 ~m 

~ ~ ~ ~ ~ ( ) ~  &Q& In standardized pmcedun the 

Gl'E OF FLOW CONSTANT RATE OF FLOW 

a 
ALPIUPARAMEER 

A 0  
DELTAMETA 

S 
SORPTIVrcT 

- - I  = ( ) = cm 
KL 4, 

'=(. ) - (  ) =  crnkrnl 
4, FIELD SATURATED 
WATeRCOPmtfTOF OF SOIL W CMlCM 
SOIL lNCMKh4 

AMBlENT WAfER COMwrr  

I I A0 



zog 
ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure - 

Rev. 0 For Permemeter 

r 

Depth of Well Hole 

@ { ~ ~ ~ ~ o ~  h 
standardired procedure the 

Combined Reservoirs X 3555 cm2 

Inner Reservoir cm* radius of the well hole is always 3.0 un 
' 

2.22 

FIELD SATURATED 
HYDFAUUC 

Co~uCTTvm 

RESEXVOIR i ,STEADY STATE 

COWAm- U T E  OF FLOW 

O m  
MATRlCFLUX RESERVOIR RI-STEADY STATE 
PoTUrrw CONSTA'JT FATE OF FLOW 

- 1  
a = ( )/[ ) = cm 

Kf l  01. ALPHA PhRAM- 

A 0  
DELTA THETA 

S 
s o m r l 7  

Location Code: 40 373 
Name of Individual Autbhcating Data @lease print): R U D  A/FWLI/v 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Location YO 5 9 3 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

/ z  

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

3 C*/ 

Comments and Notes (topography, slope, vegetation, etc.): 

12.r r / t k G Y o v 3  Location Code: 2,2< A/& c. 
/ 

Name of Individual Authenticating Data @lease print): 

Organization: 

Signature and Date: 

Zf lAD /I&- I/J i 



ENVlROMMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 

Depth of Well Hole /q$' 
@ ~ ~ ~ ~ O ~  h In standardi2ed procedure the 

Combined Reservoirs X 3 55 cm2 

Inner Reservoir 2.2% cm* radius of the well hole is always 3.0 cm 

l a  sa of Readin 

CALCULATIONS 
?, the steady state rate of flow, is achieved-when R is the same in three consecutive time intervals. 
For the 1st Set of Readings R, = (0.5 5 1/60 = 0. OO? c d s e c  
For the 2nd Set of Readings K, = g65 )/60 =O,OI % c d s e c  

@rn 
MATRlCFLUX 
mT€wnAL 

a 
ALPHAPARAMETER 

S 
s o m m  

= [(.0572)C3555 ) ( O m ?  >] - [(.0237)(35.55 Mo.o/ B -)I = 3 . 1 1  (d3crn2/sec - - 
RESERVOIR R \ - S T E M Y  STATE Wmvoin R r S T E M Y  STAT€. 
CONSTAMT U T E  OF FLOW CONSTANT BATE OF FLOW 

- 1  
= ( )/( ) = cm 

K f l  0, 

= (  ) - (  ) =  cmlIcm1 
4, RElD SATURATE0 
WATeRCONTENfOP OF S O L  IN CMlCM 
SOIL IN OM34 

B i  AMBIENT WATERCOWENT 

I 

Organization: g4?= /I 



ENVIRONMENTAL MANAGEhlENT 
DEPARTiMENT 

FORM G T 3 4 A  Site Information 
Rev. 0 

Dominant Soil Type(s) 54#f LJCZYY 

Site Map: soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth f Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

mhl/aJe 5hK 1 w&d h + k  mf &/ vepe+&h. 

Location Code: 4fl79 5 */ 
Name of Individual Aulhenticating Data (please print): 2, u)fl(-(dcE f? 
Organization: &rk E + Z ’  
Signature and Date: 

/ 



ENMRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev.0 For Permeameter 

Readings and 

Combined Reservoirs X 35-55 cm2 

Inner Reservoir 

' 

cm2 2 . 2 x  

Depth of Well Hole 
~~~~~~~ b In standardized p m c ~ d m  the 

ndiu of Le well hole is always 3.0 cm 

S 
1 0 m n - r  

= (  ) - (  ) =  crnkrn, 
q, FIELD SAWFATE0 
W A E R C O W O F  OF SOIL IN W C M  
SOIL IN Chba.4 

B i  AMBIENT WATER C O K E K T  

I 1 A0 

d e  of Individual Aulhenticating Data @lease print): 3- (7 R-t-c (hlC E < 
Organization: P u r  
Signature and Dare: p/d& \ .  c / /  5;3 

L / 

I 

c 



a 
GUELPH WORK 
ROCKY FLATS PLANT 

RESERVOIR CONSTANTS: 

5 an h a d  (at 

SITE 

I 

DEPTH OF HOLE: 2. INCHES OR CM 
24.0 :a. 

10 cni h a d  test 

7 Y -  , , ,- - I 
9 1  / D l 0 0  I / 1 72. 9 I z . /  z./ 

10 I //.OD I / ! 73.7 I /. b I /. 0 I /' 4 

, 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date 5Fyh3 Investigator c. mu 0 2 v  

Site Location 407933Q 3 7 ’  Afwps4- & w) 773 
Dominant Soil Type(s) 

Site Map: Soil ProfilWescriptiod@orizon depth, texture, structure, color, etc.): 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

rn&/te 5Lpc (.c// p v e q e f h h .  

Location Code: I W  /-)75? 
Name of Individual 

Organization: 

Sigoaturc and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

' Combined Reservoirs X 3555 cm2 

Inner Reservoir . Y 2.22 cm' 
i 

Readings and 
Calculations 

GUELPI-I SF'RIPL ZY tte (</?/B Investigator L.fl d f / G  5 

r(eSeN0Ir Constants: (see Label on Permeameter) 

Depth of Well Hole gii&,, ~n standardized procedure the 
ladius of the well hole is always 3.0 cm 

= [(.0572)( N' )] - [(.0237)( X = tm2/sec - - a m  
MAlRICFUIX W U V O I R  RrSTEADY STATE RLSERVOIR R+l-EADY STATE 
p o r n  CONSTANT R A T E O F R O W  CONSTAM UTE OF FLOW 

- I  
a = ( I/( ) = cm 
ALPHA P I J U M m  4 ?n 

AB = (  ) - (  ) =  crn3Icrn~ 
D E L T A T H m A  e, FIELD SATURATED ei .U.IBIENT WATER CONEKT 

W A T E R C O m O F  OF SOIL W W C M  
SOIL IN CMlIM 

S 
s o m m  Ae em 

Organization: 

Signaturc and Date: / o / a / f s r  
/ I  

Organization: 

Signaturc and Date: / o / a / f s r  
/ I  



APPENDIX 1I.Q 

FIELD DATA AND RESULTS FOR  BAT^ AND GUELPH TESTS 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth A J L  

Comments and Notes (topography, slope, vegetation, etc.): 

A/ 5’ &/ c M A  d/  7&qd z o 7 k  w- VUcH 

Name of Individual Authenticating Data (please print): CLkbmG- 2, /q%f&X4~ 
Organization: 

Signature and Date: 

0 
w -  w/u/q 3 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Combined Reservoirs X 35-55 cm2 Depth of Well Hole 

Inner Reservoir 
ti ::itv,, &ui In slandardircd pmcedurc the 

cm* radius of the well hole is always 3.0 crn 2.22 L 

Readings and 
Calculations 

Investigator 
G0ELPi - I  .%Rt,4L 

rteservoir Constants: (see Cabel on Perrneameter) 
r - 

C AL CUL AT1 0 NS 

A-or the 1st Set of Readings R, = ( )/60 = cdsec  
For the 2nd Set of Readings K2 = 1/60 = c d s e c  

the steady state rate of flow, is Lchieved when R is the same in three consecutive time intervals. 

cbrn 

Po- 
MATRICFLIIX 

a 
AlPHAPARAh4RER 

A 0  
OELTA THETA 

S 
so RPnvnT 

= [(.0572)C )] - [(.0237)( M 11= crnzfsec - - 
RESERVOIR RI-STEMY STATE W m V O I R  R2-STEMY T A E  
CONSTANT RATEOFFLOW C O N r T h M  RATE OF FLOW 

4 

Organization: 

4/ / /y47  > 
Signature and Date: - I / 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

’ 

I RESERVOIR CONSTANTS: 

X (combined) 35.55 // 

Y (Inner only DEPTH OF HOLE /$5 69 OR CM 

LOCATION: 

5 cm head tcst 

I I I 

HEADING I CLOCK I TI.\IE I \VL I W L  1 I U T E O P  
CtUh‘CE NUMBER 1 TlSlE 1 INTERV.4L I RESERVOIR 1 CIIAh’CE I 

I 1 1  0 7 . 4  I 7 I L9.7 ! 7 
. .  

3 
10 
11 
12 
13 
14 
15 



I 6 

GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
E I G H T  TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:rUl4/93 
BOREHOLE LOCATION: 

SOIL TYPE: 

FIELD DATA 

Borehole Depth (in): 
. Ponded Height (cm): 

Radius of test hde  (cm): 
Steady State Rate of Fall (cmlsec): R 
Reservoir Constant, X 
alpha‘ 
Wa ratio: 

thus C= 

19.5 
6 
3 
0.0064 

2.22 
0.12 
1.67 

0.8 

THUS: 
Kfs (cm/sec)= 2.57E-05 

mflx p(cm2/sec)= 0.000215 

L 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date ‘$k5/?3 Investigator Ct huJJdr 

Site Map: Soil Proffie Description (horizon depth, texture, structure, color, etc.): 
1 

I - -  

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

D/ Y 

Comments and Notes (topography, - .  dope, vegetation, etc.): 

Location Code: 3/86 
Name of Individual Authenticating Data @lease print): st ( J ! / # C  ER 

Organization: L 5 r ,  E+--T. , 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

G U I E L F I ~  SFRIAL * 0 ite Tnvestigator c. /l-r O f f  c?> 
HeseWoir Constants: (see Label on Permearneter) - 

Combined Reservoirs X 3555 cm2 

cm* L Inner Reservoir 2.22 

Depth of Well Hole zii:vCJm In standardized pmcedurc the 
radius of the well hole is dways 3.0 cm 

?ation Code: 

rtame of Individual Aurhenticating Data (please print): 

Organization: 

Signature and Date: I / S / 9  7 
I / 

1 
i 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FIATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE . 

Investigator: CDM Rust E.I. 
Date:4/22/93 
BOREHOLE LOCATION: : 

SOIL TYPE: 

FIELD DATA: 
Borehole Depth (in): 
Ponded Height (an): 
Radius of test hole (cm): 
Steady State Rate of Fall (cmlsec): R 
Reservoir Constant, X: 
alpha' 
H/a ratio: 

thus C= 

12 
6 

3 
0.0053 

2.22 
0.12 
1.67 
0.8 

THUS: 
Kfs (cm/sec)= 2.1 3E-05 

mflx p(cmUsec)= 0:000178 

Page 1 



GUELPH WORK 
ROCKY FLATS PLANT 
RESERVOIR CON-ANTS: 

SITE S*&7# 

INVESTIGATOR: Cam 
X (combined) 35.55 
Y ( h e r  only 

5 cm head tat 

I /  
DEPTHOFHOLE: / 2 INCHESORCM 

t I I I I 

16 I J 
,... 



ENVIRONMENTAL MANXGEblENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 ' Date $dJ/g 3 Investigator e. M&/yd.y 

Site Location $3 res+ /z f+ 5 .  4 3 126. 

e 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

.. Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

Location Code: 3/8'6=#-3 
/ 

Name of Individual 4 L) Ll AI cf.% 
Organization: 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

GOELPI-I SERIAL # 
J/-f Ccr 

Keservoir Constants: (see Label on Permearneter) 

Combined Reservoirs X 3 5 ~ 5  cm2 Depth of Well HoIe 8 ~~~~~0~ ~n standardized pm~edure the 
cm2 Rdiu of the well hole is always 3.0 cm Inner Reservoir 2.2% 

CALCULATIONS 

cmlsec 
cdsec 

.he steady state rate of flow, is achieved when R is the same in three consecutive time intervals. 
r o r  the 1st Set of Readings R, = ( )I60 = 
For the 2nd Set of Readings R, = ( )/60 = 

= [ ( . o O 4 1 ) U ( i l  - [ ( . 0 0 5 4 ) U U I  - = cdsec 
RESERVOIR i(,ST€ADY STATE RESERVOIR R , - W Y  STAT€ 

Kfs 
FIELD S A W T E D  

coNDuoNm 
HYDRAULIC COmANT UTE OF FLOW COh'STANT FATE OF Raw 

a 
ALPKAPAmhErER 

be 
DELTATHETA 

S 
SORPTIVTTY 

cm2Isec 
RESUVOIR RvSTEADY STAT€ WERVOIR RrSTEMY STAT€ 
CONSTANT UTE OF FLOW C0NrrAN-r FATE OF FLOW 

- I  
= ( >/( ) = cm 

=( ) - (  ) =  cmVcm3 

4 @in 

e, FIELD SAllJRATED e, AMBIEKTWATER c0rm.x~ 
WATERCO-OF OF SOIL. W WCh4 
SOIL IHChKM 

=42( ) [ ) = cmsec-In l==tiCHECK MEASURED ONE 
b8 om b I 

Signatun and Date: 4/2&/4 3 



124%. 

c3 

c3 

0 

0 

0 

0 

0 

0 

0 

GUELPH WORK 
ROCKY FLATS PLANT SITE 

RESERVOIR CONSTANTS: 

35.55 ' Pf. 
DEPTHOFHOLE: /. 5 -We?€6SORCM 

m dahrmr  

- 6 

- i d  
5 cm head t a t  

11 
12 
1 3  



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4/22/93 
BOREHOLE LOCATION: 

SOIL TYPE: 

FIELD DATA: 
Borehole Depth (in): 
Ponded Height (an): 
Radius of test hole (an): 
Steady State Rate of Fall (anlsec): R 
Reservoir Constant, X 
alpha' 
Hla ratio: 

thus C= 

18 
5 
3 
0.0008 

2.22 
0.12 
1.67 
0.8 

THUS: 
Kfs (crn/sec)= 3.22E-06 

mflx p(cm2/sec)= 2.68E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date ?h Z/? 3 Investigator B. &wct AJ ,/3 . duct AJGER 

Site Map: Soil Profde Description (horizon depth, texture, structure, color, etc.): 

Depth 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 
- or-,, CQa, ;& f4.L.L L orc*/Lpcl)A - Ld 

0 U d  I I 

uJL&.G * \  
I u .y 

Comments and Notes (topography, slope, vegetation, etc.): 

m&L4.A2 &A 
Q-dd 

I / J  7 2  -ge e p  -4-0 cP/y 

40-57 3 Location Code: 

Name of Individual Authenticating Data (please print): B m  € W L d  e Organization: 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedur 
Rev. 0 For Permeameter 

Readings and 

Combined Reservoirs X 3555 cm2 

cm* Inner Reservoir 2.2q 

Depthof Well Hole 17. 5'' 
&iizVom h In Mandardizcd procedure the 

radius of the wen hole is always 3.0 cm 

I I I ( 'L 

I 
13  

1 
CALCULATIONS 

- 0/~3cm/sec 
cdsec  

- '. h e  steady state rate of flow, is achieved when R is the same in  three consecutive time intervals. 
For the 1st Set of Readings R, = ( a so 1/60 = 
For the 2nd Set of Readings K, = ( * )I60 = 

cdsec  = [ ( . 0 0 4 1 ) U ( d I  - [ ( . 0 0 5 4 > U  
RESERVOIR R1 STEADY =AT€, 
CONSTANT PATE OF FLOW 

- 
RESERVOIR R,-STEADY STATE 
CONSTANT RATEOFFLOW 

f lELD S A W T E D  
HYDUUUC 

c o m u m m  

@rn 
MATRJCFLIIX 
?onmlN. 

a 
N P H A P A R A h i r n  

A8 
DELTAWHFTA 

S 
 SO^^ 

= [ ( - 0 5 7 2 ) ( - ( 1 ]  - - [(.0237)( - cm2/sec 
RLIulVOlR R l - m A D Y  =ATE RESERVOIR RrSTEADY STATE 
CONSTANT RATE OF FLOW c o m A K T  UTE OF FLOW 

- 1  
= ( 1 4  1 = crn 

GI *In 

crnVcm3 = (  ) - (  ) =  
q, FlELD SATURATED 
W A l X R C O P m H T O F  OF SOIL W CWCM 
SOIL INCMAM I i 

Bi  AMBIEKTWATER C O N I "  

=42( , ( ) = cmsecln t==HCHECK MEASURED ONE 
AB om I I 

iame of Individual Authenticating Data @lease print): zfl &D /I/d dL/d 

Organization: 

Signature and Date: 
,,/ 



Depth of Well Hole 
~ { ~ ~ ~ O ~  b In standardized procedure the 

Combined Reservoirs X 35-55 cm2 

Inner Reservoir cm* radius of the well hole is always 3.0 un 
1 2.22 - 

- 
1, the steady state rate of flow, is s h i e d  when R is tbe-same in three consecutive time intervals. 
For the 1st Set of Readings R, = ( 1/60 = 
For the 2nd Set of Readings R, = ( )I60 = 

cdsec  
cdsec 

O m  

PoTUrTw. 
MA'TRIC FLUX 

a 
ALPHA PAWMETEX 

A8 
DELTATHIXA 

S 
s o m m  

= [(.0572)( M )] - [(.0237)( = c m2/s ec - - 
RESERVOlR Rl-STEADY STATE RESERVOIR LrSTEADY STATE 
CONSTAM' UTtLOFFLOW COMTAM UTE OF FLOW 

- I  = ( ,/( ) = cm 
% 0, 

=(  ) - (  ) =  crnkrnl 
+, FIELD SATURATED ei AMBIEKT WATER m m  
WATERCOWEMOF OF SOIL W CMlCM 
SOILINCIUPA 

A0 em 

Location Code: Y o 3 7 3  
Name of Individual Aufhhcating Data (please print): 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date 3/22;/4 3 Investigator %.'IUEULIN / S . u H L I d G g R  

Site Location YO 5? 3 

Dominant Soil Type(s) %od (%-+ 3/5.*r-4-Md(Z - 6C Gdsbc: 

Site Map: Soil Proffie Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

L 

Name of Individual Authenticathe Data lD1eas.e mint): 

Signature and Date: &-- 3/zz/5 3 



Combined Reservoirs X 3 555 cm2 

A0 =(  I-( ) =  cmVcmJ 
DELTATHETA +, F l a D  SATURATED ei AMBIEHT WATER C O ~  

WATERCONl'EmOP OF SOIL WCMICM 
SOIL IN- 

S 
SOAp71vlTY AB Qm 

CHECK Depth of Well Hole /Y.o);' 
RESERVOIR h In S1and-d pmcedun the 

Location Code: yo 90573\) 
1 0 .Ilame of Individual Authenticating Data (please pirint): z & D  M&L,/v 

T #  Organization: 7??),5/ 64 
Signature and Datc: 

c 

/ 



ENVIRONMENTAL MANAGEMENT 
DEPARTiMENT 

FORM GT34A Site Information 
Rev. 0 

Date 3% yh? Investigator e. /@&4/fd7 

Dominant Soil Type(s) 5 J % Y  daew 

Site Map: Soil Profrle Description (horizon depth, texture, structure, color, etc.): 

DeDth f Descriotion 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

Location Code: w79 5 */ 
Name of Individual Authenticating Data @lease print): xT, wcwa5e 
Organization: &# Z+-LZ-~ 
Signature and Date: /L 

/ 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Penneameter 

Readings and 

Combined Reserfoirs X 3 55 cm2 

cm* b Inner Reservoir 2.22 

Depth of Well Hole 5 ~ ~ ~ $ ~ o ~  I!QLG In standardized p d u r c  the 
radius of the well hole is always 3.0 cm 

Kfs 
FIELD SATURATED 
W R A U U C  

CONDUCINrry 

a 
ALPHA PARAU€rS! 

A0 
DELTA lHEr.4 

S 
S O R P I N T P I  

=(  ) - (  > =  cmVcm3 
q, FIELD SANRA'ED 8, AMBIENTWATERCONEKT 
W A l E R C O m O F  OF SOIL IN CWCM 
SOIL IN CMICM 

A B  om 

c 

. d e  of Individual Authenticating Data (please print): 3- 0 H-c I d C  E R 
P u w -  A- 

m 
Organization: 

Signature and Date: \ c / /  43 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

407 7 3  4 3  2 /+ AI d w t  LOCATION: 
RESERVOIR CONSTANTS: DATE: 5/24/95 

INVESTIGATOR: -, 

INCHES OR CM 
/ 

DEPTH OF HOLE 2 - T -  + 1 
5 an head t a t  29.0 

16 I I 

RI (cndscc) mi 
R2 (cndsec) 

10 cni h a d  test 

READISG I CLOCK I TIAIE \VL WL 1 RATEOF 1 
NUSIBER I TIXIE I IhTERVIU, : RESERVOIR I CHANGE 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date 5pyhJ Investigator c. MU J F 2 V  

Site Location 7 773 
Dominant Soil Type(s) 

Site Map: Soil P r o f i l d f s c r i p t i ~ o r / o n  depth, texture, structure, color, etc.): 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope. vegetation, etc.): 

rn&/d@ 5Lpe &/ p veqefd-. 

Location Code: I V  n7Y 
Name of Individual 

Organization: 

Sigoaturc and Date: 

7 

1 
1 



1 

Combined Reservoirs X 3 sy 55 
Inner Reservoir 

cm2 Depth of Well Hole a ~~~~~0~~ w ~n standardized pmcedure the 
cm* radius of the well hole is always 3.0 cm 

I y 2 .2x  

ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT34B 
Rev.0 . 

GOELPI-I SFRIAL 
“ite !+i[f3 hvestigator e. MdREa’r 

. dsewoir C0tIStarlt.S: (see Label on Permearneter) 

Standardized Procedure 
For Permeameter 
Readings and 
Calculations 

For the 2nd Set of Readings K2 = C 1/60 = c d s e c  

a 
ALPHAPAR4M€E3 

A8 
DELTATHETA 

= [(.0041)( ~ N )I - [(.0054)( X >] = cndsec 
RESERYOIR i2.STEADY STATE RESUVOIR RI.ITEADY =ATE 
COwANr UTE OF FLOW COHSTAV RATE OF FLOW 

= [ ( . 0 5 7 2 ) C - ( ) ]  - [(.0237)( .)I = cm%ec - - 
RESUVOIP RI-STEAOY STAT€ WERYOIR R2-STEhDY STATE 
CONSTANT RATE OF FLOW CONSTAM RAT€ OF FLOW 

- 1  = ( I/( = cm 

=c  ) - c  ) =  crnkrnl 

rc, @a 

4, F l R D  SATURATED ei AMBIEM WATER comm 
WAT€RCOh7EhTOF OF SOIL IN WCh4 
SOIL IN- 

,e of Individud s, 0 &I /UG€d? 

Organization: 

Signature and Date: I 



0 

a 

GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR C O N S T M S :  I '::::I X cornblned J' 
Y h e r o n l  

5 an head tut 

I 1 5  I I I I I 7  
I I6 I I I I -7 

R1 (cndscc) 
R2 (cdsec)  

10 cni liesd test 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

a Date L/?/y? Investigator 

Site Location 973 

Site Map: Soil ProNe Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

Presence of special soil conditions (mortling, water table depth, hardpan, induration, compacted layers, erc.): 

L - /9&& / e d  
/ 

Comments and Notes (topography, slope, vegetation, etc.): 

Name of Individual Authenticating Data @lease print): 

Organization: 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

GOELPI-/ s p f i t p c  

, d ~~~~~~~ 

I \ e w v O I r  Constants: (see Label on Permeameter) - 
Combined Reservoirs X 3 55 cm2 Depth of Well Hole 

In standardized procedure the 
Inner Reservoir 2.2% cm2 radu of the well hole is always 3.0 cm 

I I I I I I I I I I 1 

CALCUL AT1 ONS 

c d s e c  
h e  steady state rate of flow, is achieved when R is the same in three consecutive &e intervals. 0- Jr the 1st Set of Readings R, = C 1/60 = 

For the 2nd Set of Readings K2 = ( )/60 = c d s e c  
= [(.0041)( )] - [(.0054)( N - >I  = c d s e c  

RESERVOIR R2.STEADY STATE W E R V O I R  Rt-STEADY S T A E  

Kfs 
F l E l D  SATURATED 

HYDRAUUC C O N S T N  RATE OF FLOW CONSTAKT RAE OF FLOW 
comumm 

= [(.0572)( M' )I - [(.0237)( )( 'cm2t.s ec - - 4 m  
MATRICFUIX RESUVOIR RI-STEADY STATE RESERVOIR R+TEADY STATE 
p0nm.u CONSTAM RATE OF R O W  CONSAKT RATE OF FLOW 

--.- 

L 

Signatw and D a m  fo/2-/m 



GUELPH WORK 
ROCKY FLATS PLANT SITE 3 @ Wes+ 4074 3 LOCATION: 

DATE. 1 5 
INVESTIGATOR: / 2 ) t i  

DEPTH OF HOLE: /z/G. INCHES OR CM 
5 em head test 

u s =  
PlIIni= 

10 crn head test 

1 1  n /d. b 0 I /"t.t 0 1 
2 1 
3 1 
4 1 

10 
11 
12 
I 3  

I 14 I I 1 1 1 1 



RE 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

G 0 E i P I - I  SERIAL 

' CombinedReservoirs X 35-55 cm2 Depth of Well Hole 
~~~~~Q~ crglc~r LI standardized prncdure the 

cm2 ndiu of the well hole is dwayr 3.0 crn Inner Reservoir 2.2.2, 

~ _ _ _  
CALCULATIONS 

the steady state rate of flow, is qchieved when R is the same in three consecutive time intervals. 
For the 1st Set of Readings R, = ( 1/60 = 
For the 2nd Set of Readings K2 = ( )I60 = 

cdsec  
cdsec  

RELO SATURATED 
HYDiUuuc 
comumm 

a 
ALPHA PARAM- 

Ai3 
DELTA M E T A  

s 
s o m m  

cm2Isec =[(.0572)( )] - [(.0237)( ) I =  - - 
RJ3UVOIR RI-STEMY n A T E  WERVOIR RI-STEADY STATE 
CONSTANT RATE OF FLOW CONSThKT RATE OF FLOW 

- 1  = ( I N  ) = cm 

=(  ) - c  ) =  -crnVcm> 

% 0, 

+,FIELD SATURATED ei AMBIEMWATER COMEM 
WATER C O r m K l  OF OF SOIL IN WCM 
SOIL INQVIM 

-ation Code: 

Name of Individual Authenticating Data @lease print): 

Organization: 

S i g n a t a  and Date: 

2 G J f  
e 



. .  

GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FIATS PIANT SITE 

CALCUIATl9NS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:5/7/93 
BOREHOLE LOCATION: -1 
SOIL TYPE: Silty-Clayey Gravel 

FIELD DATA: 

Borehole Depth (In): 12 

Ponded Height (crn): 5 
Radius of test hole (crn): 3 
Steady State Rate of Fall (cm/sec): R . 
Reservoir Constant, X: 222 
alpha' 0.12 

0.0067 

H/a ratio: 
thus C= 

1.67 

0.8 

THUS: 
Kfs (cm/sec)= 1.89E-05 

mflx p(cm2/sec)= 0.000158 

I 

Page 1 



u ’. I - 
~ . ‘  

B A T  G R O U N D W A T E R  HONITORINC SYSTEM 
Inaitu Perneabilitv Teat Protocol 

. .  

‘ 0  
SITE: ,ilw - DATE: 2-5 -93  TIME: i i :zc) 
PIEZOMETER ID: 4 4 m 3  N A H E :  C . L o & ’ m  

DEPTH ( m )  : ( -‘7m TEST TYPE <IN/OUT): (3q 
FXLTE D I A H  (nrn): *> FACTOR ( n n )  : R [.EN GTH ( m a ) :  qo 

r 

l 

e FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



Combined Reservoirs X 35,55cmz 
Inner Reservoir y 2 , Z Z  cm2 

1 s t  Set of Readings with height 
of water in well (HI) s e t  a t  5 un 

N S :  In Standardized procedure the radius 
~ ~ ~ ~ v o ' R  o f  the well hole is always 3.0 Em 

2nd Set of Readings with h'eight 
o I w a t e r  in well ( H 2 )  s e t  at IO c m  

CALCULATIONS 
ff , the steady state rate of flow, i s  achieved when R i s  the same in three consecutive time intervals. 

, mo+g - 
F o r  the 1 s t  Set o f  Readings R,  = ( (?~f6 ) / 6 0  =@1g@@bbcm/sec 

HI 

F ICLD SATVWATED 

C(X'OUCT I VI T Y  
tiwwuL IC 

- -  
RESERVOIR fi: - S T E M Y  STATE 
~ S T W T  PATE OF. F L W  

RESERIOIY A, -STEADY STATE 
CONSTANT R A T E  OF F L W  

W T R l C  FLUX 
P O T W T I A L  

HCSERVOI R 
CLXSTANT 

k t  STEAnY STATE 
U l E  OF FLUU 

a cm'' 
A L P M  PARMIETCR &. *- 

RESEKVOIK 
COI.;STAYT 

A 0  = (  > - (  ) =  
D E L T A  THETA 111, .F ICLD S A T W T E D  (1 , .  A\YIIENT WATER COITLVT 

WATER 0.Y41E.VT OF SOIL, IN (x( /CV OF x)IL. IN ( 2 1  /CU 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34A Site Information 
Rev. 0 

Soil Profde Description (horizon depth, texture, s.mcture, color, etc.): 
I 

Site Map: 

- - .  
&2 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Signature and Date: && , 4/7/92 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Date $- 71 7 3 Investigator Q . 7 

I 

Site Location ?& . 6 &  4/z Y-3 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

D 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes 

Location Code: 4IZ43 
Name of Individual 

Organization: 

u c(cw 6 ER 

Signature and Date: s- 7/73 



FORM GT34A Site Information 
Rev. 0 

ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

Site Map: Soil Proffie Description (horizon depth, texture, structure, color, etc.): 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

y ,- 

3 
Name of Individual Authenticating Data (please print): I-, I m  ?J E d L  a Organization: GEAvfe-Tm 'k ;LI2'IL'EL ,S.dC - 
Signature and Date: , 44?/&3.- 



SECTION 2: STANDARDIZED PROCEDURE 
FOR PERhEAMETER READ I NGS 

CP FIELD DATA SHEET 

~ate+'Q/q*% Investigator E .AIEUL-LJ AND CALCULATIONS 
Reservoir Con5 tan ts :  ( S e e  label on ~ e r l n e a m t e r )  

KESERVOIR N o t e :  In standardized p r o c e d u r e  t h e  radius 
o l  the well hole i s  a l w a y s  3.0 c m  

Combined R e s e r v o i r s  X 3 g Y 5 c r n 2  
I n n e r  Reservoir Y 2 - z ~  cm* 

1st Set of R e a d i n g s  w i t h  height 
o l  w a t e r  i n  w e l l  (HI) s e t  a t  5 cm 

2nd Set o f  Readings w i t h  height 
of w a t e r  in well (H2) set at 10 tm 

CALCULATIONS 
R I t h e  rleady s t a : e  r a t e  of [ l o w ,  i s  a c h i e v e d  .;ken R i s  :he same 'in three consecutive time intervals. 

a > =  cm" 
ALPHA P A U r E T C R  &. A- 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:4/8/93 
BOREHOLE LOCATION: -1 
SOIL TYPE 

FIELD DATA: 
Borehole Depth (in): 
Ponded Height (an): 
Radius of test hole (an): 
Steady State Rate of Fall (anlsec): R 
Reservoir Constant. X 
alpha' 
Wa ratio: 

thus C= 

7.9 
6 
3 
0.0 0 0 0 8 

35.55 
0.12 
1.67 
0.8 

THUS: 
Kfs (cm/sec)= 5.15E-06 

mflx p(cmlllsec)= 4.29E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

0 Date T/?kJ Investigator e. m4?/Jdy / 

Site Location 3 64 d "//7 9 7 
Dominant Soil Type(@ DL 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, dope, vegetation, etc.): 

W 6 d  k&&?fba( 

Location Cede: 4/77? 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 

Combined Reservoirs X 35-55 cm2 Depth of Well HoIe a E!i:vo, In standardized pmccdurc the 
cm2 ndiu of the well hole is dways 3.0 cm Inner Reservoir 2.22 

1 CALCULATIONS 
the steady state rate of flow, is ghieved when R is the same in three consecutive time in@rvals. 0 x the 1st Set of Readings R, = ( )I60 = - cdsec  

For the 2nd Set of Readings K2 = ( )I60 = cdsec  

A B .  
DELTATHETA 

S 
S 0 ~ n - Y  

1 mation Code: Y / Z P  
Je of Individual Auhenticating Data (please print): 3-5 (&C/,UG€K 

Organization: 

Signature and Date: 
/ 



e 

GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR CONSANTS: 

35.55 

LOCATION: 

!KYM INVESTIGATOR: a 
I t  

DEPTH OF HOLE: /% INCHES OR Chi 
5 em head t a t  

c 1. z z  



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date: 5/7/93 
BOREHOLE LOCATION: l-1 
SOIL TYPE: 

FIELD DATA 
Borehole Depth (in): 
Ponded Height (an): 
Radius of test hole (can): 
Steady State Rate of Fall ( d s e c ) :  R 
Reservoir Constant, X: 
alpha' 
Hla ratio: 

thus C= 

12 
6 
3 
0.0039 
2.22 
0.12 
1.67 
0.8 

THUS:. 
Kfs (cm/sec)= 1 S7E-05 

mflx p(cmZ/sec)= 0.000131 - 

Page 1 

. I  



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT 

Date 4 / 7 / 5  3 Investigator C . 

Sitehcation rZOcc4 FWT~. P L h r  , SLYZ,,WG e 4 2 U 4  3 

DominantSoilType(s) smv I G @ W ~ L Y  C i i W  

Rev. 0 

Site Map: soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

I 

Presence of special soil conditions [mottling, water table depth, hardpan, induration, compacted layers, etc.): 
I 

AJ L%F- 

Signature and Date: &//2/9 2 



ENMROMMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permemeter 

Readings and 
Calculations 

)ate iL-7-57 Investigator C * 4uwt.j GUELPI-I S F & I ~ C  2Y 4 w 7 3  
Resetvoir Constants: (see Label on Pe&earneterI 

A9 =( ) - (  ) =  cml/crnl 
DELTATHETA +, FIELD SATURATED eie.mi~i -n W A T E R C O ~ M  

W A I E R C D N E M O F  OF SOIL M CMlCM 
SOIL IN CXCM 

S 
s o m m  , A0 ern 

ocation Code: 0 Name of Individual Authenticating Data (please print): (I” /a& ,a. yYIJr.f>V I 

64- / Organization: 

S i g n a t a  and Date: /& -4-7- 9 3  
1 I 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

flJ 
Date '%/9/9 3 Investigator 13 -dWttr3 

site Location IlOcl~y Fk75 , %'i' PhP 207& % p ~ $ c E ~ ~  rOp4.LT73 

Dominant Soil Type(s) c w  w m  4 G a t b z L  
I 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth ($2 1 Description 

Presence of special soil conditions (mortling, water table depth, hardpan, induration, compacted layers, etc.): 

h%/L'g- 



cm2 Inner Reservoir * 2 . a ~  

Kfs 
REID S A N R A T F O  
HYDUUUC 

comumm 

radius of the well hole is dwayr 3.0 

a 
ALPHA PARAMEIEJ. 

s 
SORPTNrry 

= c  ) - (  ]=  cmVcml 
q, R M  SATURATED el AMBIEM WATER C O ~ M  
WAlTRCONlTNT OF 
SOIL IN cMAx( I i 

OF SOIL W CMlCh4 



ENMRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B 
Rev. 0 

Standardized Procedure 
For Permemeter 
Readings and 
Calculations 

I I 
1 

I 
I 

I 
I 

I 
I 

I 
I I  
I I  

I I I I I 
CALCULATIONS, I 

the steady state rate offlow. is shieved when R is the same in three consecutive time intervals. 
I.’or the 1st Set of Readings R, = ( )/60 = 
For the 2nd Set of Readings K, = ( )/60 = 
Kfs = [(.0041)(-)(,-)l - [(.0054)( 11 = cdsec  

cdsec  
c d s e c  

REID SATVRATED RCSERVOIR E, STEADY =ATE RESERVOIR g , - m M Y  STAT€ 
HYDRAULIC COM.4t.T RATE OF FLOW CONSTAVT RATEOFROW comucTTvm 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

8 '  
9 /' 

11 / 

I / 

10 

RESERVOIR CONSTANTS: 

... / 

35.55 

5 cm h a d  (est 

1 

LOCATION: 43'q 3 
DATE 5/zr /<3 
INVESTIGATOR: '&&VI 

READISC f C U X K  1 TIME t u L WL RATE OF 
NU5lBER I TIhlE I INTERVAL I RESERVOIR CIiANCE CIiMCE 

1 I (&Utes) f (cm) (cm) ~ C d m l n )  

DEPTH OF HOLE: INCHESORCM 

4 
J 
6 
7 
8 

u1 I I I I 
1 1  
21 I I I I 

/' 

/ I 

R1 (cndscc) 
R2 (cmlscc) 

10 cni head test 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 
Calculations 

GO EL PI^ SERIAL 436q3 Jate 3 /Z~/’B Investigator ~ S ~ L I , ~ I  

Reservoir Constants: (see Label on Permeameter) 
b 

cm* Inner Reservoir 2 .22 
{:i:v(),, && [n standardized procedure the 

radius of the well hole is always 3.0 cm 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

_ -  

FORM GT34.A Site Information 
. Rev. 0 

Dominant Soil Type(s) . (Lsy , &&vd/ 
1 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

-. Depth Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Name of Individual (please print): swk I dc? E R  
Organization: 

Sigaatun and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GTJ4B Standardized Procedure 

\ate+,/J,/K? Investigator P - f l d  f f C  4 

Reservoir Constants: (see Label on Permearneter) 

1 Combined Reservoirs X 3 5 ~ 5  cm2 I 
~~ 

Inner Reservoir 2.a-A cm2 1 
1st Set of Readings with height 

Rev. 0 For Permemeter 
Readings and 
Cdculations 

7 9  

Depth of Well Hole 
h In standardizcd pmccdurc the 
&ius of the well hole is always 3.0 cm 

2nd Sa of Readings wich height 

I I I 1 I I I  I I I I I I 
CAI;CULATIONS 

. the steady state rate of flow, is achieved when R is the same in three consecutive time intervals. 
For the 1st Set of Readings R, = ( )/60 = 
For the 2nd Set of Readings K2 = C )/60 = 

cdsec  
cdsec  

a 
ALPHA PARAMEfER 

A 0  
DELTATHETA 

=[(.0572)C Y )] - [(.0237)C ' )( ]] = cm*/sec - - 
RESUVOlR RI-STEADY XTATE REZERVOlR R2-STEADY STATE 
CONSTANT RATE OF R O W  C O N S T h M  FATE OFFLOW 

- I  = ( M 1 = cm 

= c  1 - (  ) =  crn~cm; 

4 'D, 

%,FIELD SATUPME0 ei MBIEM WATER comm 
W A E R  C O K ( M  OF 
SOIL IN CMkM 

OF SOIL INCMICM 

om 

- -ationcode: 3793 
m e  of Individud Authenticating Data (please print): 

I Organization: 

l 

e 
Signature and Date: / D / J /  9 7 

I 

m e  of Individud Authenticating Data (please print): 

I Organization: 

l 

e 
Signature and Date: / D / J /  9 7 

I 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

LOCATION: 

DEPTH OF HOLE: [?hL INCHES OR CM 

10 cni head tcst 

REAIARKS: 



ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

FORM GT34X Site Information 
Rev. 0 

Dominant Soil Type(s) 5;4 c / ~ ~ ~ ~  & ~ v e f  
/ 

Site Map: Soil Profile Description (horizon depth, texture, structute, color, etc.): 

Depth Description 

0 
Presence of special soil conditions (mortling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): . -  
> 2 Y  hfj s i a l f  /m f f&A fhdcyf l  & ekd' 

I 

Location Code: YY4G3 
Name of Individual Au OH CWGE R 

Organization: 

Signature and Date: 5-/2 Jh3 
U 

\' 
r 



ENMRONBIENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 
Rev. 0 For Permeameter 

Readings and 

Combined Reservoirs X 3 5 ~ 5  

Inner Reservoir 

cm2 

cm* 2.ax  

Depth of Well Hole a gi{tvC)m &.G In standardi2cd pmcedurc the 
radius of the well hole is always 3.0 cm 

1st Set of Readin 

CALCULATIONS 
the steady state rate of flow, is Shieved when R is the same in b e e  consecutive time intervals. @ x the 1st Set of Readings R, = ( )I60 = 

For the 2nd Set of Readings K3 = ( 1/60 = 
cdsec 
cdsec 

a 
ALPiiAPhRlrMErm 

S 
s o m m  

Location Code: , 44x9 43 
e of Individual Authe 'cating Data @lease print): 

/* 

e Organization: & 
Signature and Date: 

W 



GUELPH WORK 
ROCKY FLATS PLANT SITE 

LOCATION: 6 ' f ) q:,zG . INVESTIGATOR: C I?( 

DEPTH OF IIOLE: " INCHES OR CM 
5 cm head test 7- 

14 

IS 
16 

10 cni Iicad test 
- 

k c  = ,0/67 



r 

GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:S121/93 
BOREHOLE LOCATION: 1440931 
SOIL TYPE: 

FIELD OATA 
Borehole Depth (in): 
Ponded Height (cm): 
Radius of test hde (cm): 
Steady State Rate of Fall ( d s e c ) :  R 
Reservoir Constant, X: 
alpha' 
Hla ratio: 

thus C= 

14.5 
5 
3 
0.0167 
2.22 
0.12 
1.67 

0.8 

THUS: 
Kfs (crn/sec)= 6.72E-05 

mflx p(crnZ/sec)= 0.00056 

Page 1 

~ 



ENVIRONhlENTAL MANAGELWENT 
DEPARTMENT 

FORM GT34X Site Information 
Rev. 0 

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

U 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

f/&k. &P=5f/tL4& /&-d dn/eL 

tocation Cde: H343 
Name of Individual Authenticating Data (please print): 3 dHftCwGER 
Organization: 

A 

Signature and Date: S’/Z8/4? 



ENMRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

m 

Combined Reservoirs X 3.555 cm2 

Inner Reservoir 2 . 2 x  cm2 

Rev. 0 For Permeameter 
Readings and 
Calculations 

GOELPI-I SFRIAL * 
Depth of Well Hole gi{tvC)m fhk h standardivd pmcedurc the 
ndius of the well holeis always 3.0 an 

2nd Set of Readings wi& height 

I 

I 
I 

I 
I 

I 
I 
I 

I I I I 

I 

I 
I 

I 
r I 

the steady state rate of flow, is chieved when R is the same in three consecutive time inkrvals. 
- or the 1st Set of Readings R, = ( )/60 = 
For the 2nd Set of Readings K, = ( )/60 = 

cdsec  
c d s e c  

cDm 

Po- 
M ATRIC FLUX 

A8 
DELTAMFTA 

S 
so RpTTvrrY 

cm3lcrn~ = (  1 - (  ) =  
a, FIELD SATUUTEED ei AMBIENT WATER COM-EKI' 
WATERCO-OF OFSOILLNCMICM 
SOIL IHchI.€M 

* -ationcode: 4 9 3 7 3  =+/ 
-1 d e  of Individual Data @lease print): LINCl4 G E q  

Organization: 

Signature and Date: / 5-2z- 73  w . .  



GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR C O N S T M S :  

Sanhcadtut  
DEF'THOFHOLE: 6' W C H E S O R a 1  

I 

11 
12 
13 
14 I .  
1s I 
16 

10 cni h a d  test 

REMARKS: 

, b/G7 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FIATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date: 5/28/93 
BOREHOLE LOCATION: 14439391) 
SOIL TYPE: 

FIELD DATA 
Borehole Depth (in): 
Ponded Height (an): 
Radius of test hole (an): 
Steady State Rate of Fall (CrrJsec): R 
Reservoir Constant. X: 
alpha' 
Hla ratio: 

thus C= 

- 
7 
6 '  
3 
0.0167 
36.56 
0.12 
1.67 

0.8 

THUS: 
K f s  (cm/sec)= 0..001076 

mflx p(cm2/sec)= 0.008965 

Page 1 



t 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

thSeWOir COnStantS: (see Label on Penneameter) 

Rev. 0 For Permeameter 
Readings and 
Calculations 

~- ~ 

Combined Reservoirs X 3 5 ~ 5  cm* 
Inner Reservoir 2.22 cm* 

1st set of Readings with hciehc 

% zii&T,, Depth In of standardized Well Hoie pmcedure the 

ndius of the well hole is always 3.0 cm 

2nd Sa of Readinas with hcinht 

I I I I 

I 1- I 

I I I 1 I I 
I I I 1 

CALCULATXONS 

cmlsec 
cdsec  

the steady state rate of flow. is achieved !hen R is the same in three consecutive time intervals. @ :or the 1st Set of Readings R, = ( 1/60 = 
For the 2nd Set of Readings R? = ( 1/60 = 

a 
ALPliAPAJtAMEl€u 

A 0  
DELTA THETA 

S 
s o ~ m  

= (  ) - (  ) =  cmkrn~ e, FIELD SA7'JUTED ei A M B I E M W A ~ E R  COMEKT 
WATERCONTEWf OF 
SOIL fNCMK?A 

OF SOIL W WC?4 

. ,ie om 

* *cation Code: 

< & / n e  /= d&/&&KR- 
r 

.me of Individual Authenticating Data (please print): a 
Organization: 

Signature and Dace: 5/a8'/93 



GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR CONmANTS: I LOCATION: 

DATE: C/#/+3 
INYESTICATOR: &&/ /( / /LA 

DEPTH OF HOLE: .7 ’ INCHESORCM &L 

R1 (cndsec) 
R2 (cndxc) 

10 ai liend test 

/ 3  3 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:5/28/93 
BOREHOLE LOCATION: pEEEq 
SOIL TYPE: 

FIELD DATA: 
~ 

Borehole Depth (in): 8 

3 
Ponded Height (an): 6 
Radius of test hole (an): 
Steady State Rate of Fall ( d s e c ) :  R 

Reservoir Constant, X: 222 
a!pha' 0.12 
Hla ratio: 1.67 

thus C= 0.8 

o.oiss 

THUS: 
K f s  (crn/sec)= 5.35E-05 

- mflx p(cm2/sec)= 0.000446 

Page 1 



FORM GT34A Site Information 
Rev. 0 

ENVIRONMENTAL MANAGEMENT 
DEPARTMENT 

Date ?4/?3 Investigator 

Site Location 5- Fs-. c 0 
/ 

Site Map: Soil Profde Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

c %.ED &RE4 

Location Code: vq5+3 
Name of Individual Authenticating Data @lease print): L W G E  (Q 

Organization: 

Signature and Date: 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B Standardized Procedure 

Readings and 
Calculations 

Rev. 0 For Permemeter 

- GueLPtq SFRIAL 

Depth of Well Hole 

he steady sme rate of flow, is Shieved when R is the same in three consecutive time intervals. 
)/GO = cm/sec 

cmlsec )/60 = 
A m  the 1st Set of Readings R, = ( 
For the 2nd Set of Readings K2 = ( 

= [(.0041)c-)(-ll - [(.0054>( I( )] = cm/sec 
RESERVOIR E, S T E M Y  R A T E  W W V O I R  R I - W Y  STATE comAh7 RAE OFFLOW 

- 
COhSTAVT UTi O i  FLOW 

Kfs 
FIELD SATURATED 
r n U U L I C  
comumm 

A 0  
DELTATHETA 

= [(.0572K.-J.)I - [(.0237)( )[ )] = . cmzlsec - Ri4TEABY STATE RESERVOIR RrSTEADY RATE RESERVOIR CONSTANt 
RATE OF FLOW CONSlhKT UTEOFFLOW 



GUELPH WORK 
ROCKY FLATS PLANT 

RESERVOIR CONSTANTS: 

5 cm head ta t  

SITE 

J 

11 
I2 
13 
14 
IS 

oscc 

k 

. = l oo5  

00 6- 



GPHTEST.XLS 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust EA. 
Date:4/22/93 
BOREHOLE LOCATION: 

SOIL TYPE: 

FIELD DATA 

b 

I 44593 j 

Borehole Depth (in): 
Ponded Height (a): 
Radius of test hole (m): 
Steady State Rate of Fall (unlsec): R 
Reservoir Constant. X: 
alpha' 
Hla ratio: 

thus C= 

10 
5 
3 
0.0075 
35.56 
0.12 
1.67 

0.8 

THUS: 
K f s  (cm/sec)=. 0.000483 

mflx p(cm2/sec)= 0.004026 

Page 1 

~~ 



ENVTRONMENTAL MANAGEMENT FORM GT34A Site Information 

Site Location I 5 4#6 7 3  
Dominant Soil Type(s) c’qs/- 
Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

Depth Description 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Comments and Notes (topography, slope, vegetation, etc.): 

Location Code: w&?3 
Name of Individual Authenticating Data (please print): 

Signature and Date: 4/1L /?  3 

a 0 *c \d 6E P 

Organization: &r &-+z . 



Combined Reservoirs X 3555 cm2 

cm2 Inner Reservoir 2.22 

AB 
DELTA THm.4 

Depth of Well Hole a ~~~~~~~ W In standardized pmcedm the 
radius of the well hole is always 3.0 cxn 

S 
SORP7NTTy 

= (  ) - (  > =  CrnkrnJ 
q, FIELD SATURATED 
WATERCOHTFKTOF OF SOIL IN CM/CM 
S O L  IN CMlQA 

Bi AMBIENT WAT€R COM'EHT 

AB em 

ocation Code: -9-4 9l 
Name of Individual Authenticating Data (please print): S - . A M E S  F ( \HL\rJGFC a 11 

Organization: d&. 5 7- 
Signature and Date: (:&&&L 2- //lb/4 3 

I f 



GUELPH WORK 
ROCKY FLATS PLANT SITE 
RESERVOIR CONSTANTS: 

5 an head t a t  



i 
- i  

i 

GPHTEST.XLS l 

GUELPH CALCULATION FOR ROCKY FLATS PLANT SITE 

CALCULATIONS USING THE ONE-PONDED 
HEIGHT TECHNIQUE 

Investigator: CDM Rust E.I. 
Date:Ul6/93 
BOREHOLE LOCATION: p Z K - 1  
SOIL TYPE: 

FIELD DATA 

Borehole Depth (in): 12.2 

Radius ,of test hole (an): 
Steady State Rate of Fall (UrJSec): R 
Reservoir Constant, X 2.22 
alpha' 0.12 

thus C= 0.8 

Ponded Height (an): 6 
3 

0.0021 

Hla ratio: 1.67 

THUS: 
Kfs (cm/sec)= 8.45E-06 

mflx p(cmUsec)= 7.04E-05 

Page 1 



ENVIRONMENTAL MANAGEMENT FORM GT34A Site Information 
DEPARTMENT Rev. 0 

Daie*,/y 3 Investigator 
- A . H U  /\IG E A /e. MIJARAY 

Site Location I?, A I O ~  OF Y 4 z 9 3 

Dominant SoilType(s) S I L ~  S ~ A J D Y  GR,SJFCCI- e L R L  (R FPLLJWIUM)  

Site Map: Soil Profile Description (horizon depth, texture, structure, color, etc.): 

U 

Presence of special soil conditions (mottling, water table depth, hardpan, induration, compacted layers, etc.): 

Gd/4&L5 / - /p46X.  / -  /.s’ f??mc/gX/TL $- E ~ ~ L G U ~ E R E D  A U 6 E e i f i 6  

lame of Individual Authenticating Data (please print): 

Organization: A , 

Signature and Date: 

?/AUDt5 &Mk’& Y msT- Gjp, c 



ENVIRONMENTAL MANAGEMENT DEPARTMENT FORM GT.34B 
Rev. 0 

Combined Reservoirs X 3 555 
Inner Reservoir 

cm2 

CIii* 2.22 

Standardized Procedure 
For Permeameter 
Readings and 
Calculations 
I d 5 6  3 

Depth of Well Hole / g o  “ 
I ~ ~ ~ ~ ~ V O ~  &?& In sladudhd pmccdure the 

radius of the well hole is always 3.0 an 

Kfs 
FlELD SATURATED 
HYDUUUC 
c o M x J m m  

a 
M P N A P I R A M ~  

A 0  
DELTAMLTA 

S 
s o m m  

= [(.0041)(S,25 XCJ.03 2 I] - [(.0054)( 553’ )(O.Oi 6 )] = / .dx/~-~ccm/sec - 
RESERVOIR iJ  STUSYSTATE RESERVOlR R i - S T E A D Y ~ A T E  
CONSTAM UTE OF FLOW CONSTANT UTE OF FLOW 



J 

Y 

FFISTEN 

CRLCULFITION 

PRINTOUTS 

HERE 



IN SITU PERMEABILITY TEST 

SITE : rfp 
TST ID: a0295 
FILTER DEPTH (m or  f t )  : 2.12 

FILTER: LENGTH (mn): 40.0 
DIAMETER (mn): 30.0 

F L W  FACTOR (mn): 228.n 

TEST CONTAINER VOL (ml): 35.0 
EX1 CYLINDER VOL (ml): 63.0 
INITIAL LIQUID VOL (rnl): 20.0 
CONTAINER X-AREA (&): 1.96 
INITIAL CAS VOL (ml ) :  78.0 

NO 

== 
0 
2 
4 
6 

10 
a 
.. 

TIME 
hh :mn:ss 

oo:oo:oo 
00:02:00 
00 : 06: 00 
00: 06: 00 
00 :08: 00 
00:10:00 
00:12:00 
00:22:00 
00:32:00 

e--===== 

PRESS 
m H20 

38.09 
37.91 
37.78 
37.69 
37.63 
37.58 
37.54 
37.46 
37.42 

----- ----- 
PERHEAB 
aa/S 

2.2XlO -8 
'1.5x10 -8 
1.ox10 -8 
7.2~10 -9 
6.1~10 -9 
2.7~10 -9 
1.4~10 -9 
3.1~10-10 

DATE: 1993-01-21 TIHE: 10:27 
NAME: Jk 

TEST TYPE: VAR HEAD, OUTFLW 
CALIBRATION SLOPE : 1.00 

INTERCEPT : .OO 

LIQUID START LEVEL (m) : .310 
STATIC PORE PRESS (m) : -1.73 
INITIAL TEST PRESS (m) : 38.09 
80% RECOVERY PRESS (m) : 6.23 
nrw FINAL PRESSURE <m) : 28.21 

NO TIME PRESS 
hh:m:ss m H2O 

1 0O:Ol:OO 38.00 
3 00:03:00 37.84 
5 00:05:00 37.73 
7 00:07:00 37.65 
9 00:09:00 37.60 

11 00:11:00 37.56 
13 00:17:00 37.49 
35 00:27:00 57.44 
17 01:58:00 37.35 

E I==i= uz=== 

PERMEAB 
W S  

2.7~10 -8 
1.8~10 -8 
1.3~10 -8 
8.7~10 -9 
7.0~10 -9 
3.7~10 -9 
2.0x10 -9 
3.1~10-10 

====I==== 

NUUBER OF DATA POINTS : 17 
CALC VOLUME CHANCE (mi): 1.2 
ACTUAL VOL CHANCE (ml):  1.2 

CWENTS: 
Test i s  in bedrock materiel 

*** FlNAL CALCULATED PERMEABILITY 3.1 x 10-10 ( d s )  *** 



B A T  GROUNDWATER ZfONITORING SYSTEM 
I n s l t u  Perneabflitv test Protocol 

STTE; kW - $ u a $ z  xo&z DATE: 1-30-93 TIME: 13:c i  
PIEZOMETER ID: 40393 NANE: c p .  Laurpny , B .  LI*ew(*Q 

EXT C Y L  VOLUME <nl) : O*S 0.0 

V t F i  

FILTER LE 
DEPTH ( m )  : 1.6 

NCTH ( m i ) :  Yo 
TEST TYPE CIN/OUT) : dui 
DIAM ( m  FACTOR < m i )  : 'a.77 n) :,* 

rgb- 

I N I T  LIJ3ID VOL (nl): 20 
TOTAL SfS VOL (ml): 
J N I T  C A 3  VOLUME (rl) : 1 5 . 5  

W J ( n 4 L  *& lw 

'kf> 8v. 

FRSTEN 

CRLCULQTION 

PRINTOUTS 

HERE . 



I N  SITU PERMEABILITY TEST 

SITE : RFP 
TST ID: 60393.1 
FILTER DEPTH <m or  ft) : 1.64 

FILTER: LENGTH (m): 40.0 
OIAHETER (ma): 30.0 

FLOU FACTOR (m): 228.77 

TEST CONTAINER VOL (ml): 35.0 
MT CYLINDER VOL (ml): .5 
I N I T I A L  LIQUID M L  (ml): 20.0 
CONTAINER X-AREA (an2): 1.96 
IUITIAL GAS VOL (ml): 15.5 

WO TIME PRESS PERMEAE 
hh:am:ss Q H2O an/s 

E cc--7 tPf=il uun- 

o oo:oo:oo 29.38 
2 0O:Ol:OO 28.27 2.9~10 -9 
C 00:02:00 28.25 2.7~10 -9 
6 00:04:00 28.20 2.2~10 -9 

10 00:08:00 28.13 1.1~10 -9 
~0:10:00 28.11 1.1x10 -9 

1:20:00 28.01 9.1~10-10 

a OO:W:OO 28.16 1.9~10 -9 * A):30:00 27.93 

DATE: 1993-01-30 T I E :  13:15 
N4ME: epl 

TEST TYPE: VAR HEAD, OUTFLW 
CALIBRATIOH SLOPE : 1.00 

INTERCEPT : .OO 

LIQUID START LEVEL (m) : 3 1 0  
STATIC WRE PRESS (m) : 1.32 
I N I T I A L  TEST PRESS ( 0 1 )  : 29.38 
80% RECOVERY PRESS (a) : 6.93 
MIN FINAL PRESSURE (IO) : 7.01 

NO TIME PRESS 
. hh:m:ss m H20 

1 00:00:30 28.29 
3 0O:Ol:SO 28.26 
5 00:03:00 28.22 
7 Q0:OS:OO 28.18 
9 00:07:00 28.14 

13 00:15:00 28.05 
15 0 O : Z : O O  27.97 

UP EIIP- - 

11 00:09:oo 28.12 

PERHEAB 
an/a 

4.4xlO -9 
t.8xlO -9 , 

2.6~10 -9 
22x10 -9 
1.5xlO -9 
1.3~10 -9 
1.OX10 -9 
9.1~10-10 

Ppp--psDsI 

NUMBER OF DATA POINTS : 16 
CALC VOLUME CHANGE (rnl): .6 
ACTUAL MI. WE (ml): 2.0 

al(.MENTS: 
T e s t e d  c l a y  m e t e r t a l  in  allwim. 
A t t e q t e d  t o  d r i v e  probe in sandier unft above but u r s u c c e s s f u l .  
Probe uas driven 6 inches beyond b o t t o m  o f  bo reho le .  

- FINAL CALWUTED PERHEABILITY = 9.1 x 10-10 (WS) *** 



BAT GROUNDWATER WONITORING SYSTEW 
Insltu Permeabilitv Teat Protocol 

DEPTH ( m )  : 3.76 TEST TYPE <IN/OUT): & 
FILTER LEN CTH (ar): * D X A H  (rnm): SD FACTOR OIa):  - 1.77 D&T= 0102 

SK EXT CYL VOLUHE <nl): 0.5 PORE PRESSURE ( m ) :  
I N T T  L I J ' J I D  VOL t a l ) :  20 INITIAL PRESSURE (a): a 3 131.3, zq.9 
TOTAL S f S  V O L  (ml): S5.S 80% PRESS CHANGE (n): 
X N T T  C A 3  VOLUME tal) : 15.6 M A X  PRESS CHANGE (m): 

FFISTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



BAT GROUNDWATER HONITORING SYSTEH 
I n s l t u  Perneabilitv Test Protocol 

SITE: RFP- t W G  DATE: i - Z G 9 3  TIME: PIEZOMETER ID: I%.JCUZ 

DEPTH ( m )  : be- SUGUWZ TEST TYPE (IN/OUT) : Ob7 
FILTE R LENGTH (an): DIAH < m m )  : 3 O  FACTOR (nr): 

NAXE: k. (WW 

EXT CYL V O L U ~ E  ( n l )  : 63 PORE PRESSURE (m): 0 
INlT LIJ'JID VOL (al): P I N I T I A L  PRESSURE ( n )  : 2C(.m 
TOTAL S f S  VOL (ml): Ye 80% PRESS CHANGE (n): 
J N T T  CA3 VOLUME (nl): % M A X  PRESS CHANCE (m): 

k( Suhh"' l3  S p o d S  u p  o12,30j 

< P - Q ~ ~ ~ P J  I.co-\ ~ 4 5  not ~3 5,+rk~9 
h + i C  0,2,30 

FRSTEN 

CRLCULRTION 
. I %  

23 gy PRINTOUTS 

p - 24 

ACTUAL VOL CHANGE (al): 
CALCULATED VOL CH A N G E  ( ~ 1 ) :  70.8 

@ 
T Y  atla, : 7.8 )c 1 0- 



Q A  Chcckcd By: e 6'' Dale Id 1: BAT GROUNDWATER ~ONITORIHG SYSTEX R e  I n a l t u  Perneabllitv T e a t  Protocol 

SITE: 405q 3 DATE: ( / z L / e s  TIME: 
PIEZOMETER ID: 4 U 5 9  3 NAME: '&r- 

EXT CYL VOLUME ( m i ) :  1-3 PORE PRESSURE (rn) : 0 *YO e 0.10 
INIT LIJ'JID VOL (all: 20 I N I T I A L  PRESSURE ( n )  : 
TOTAL S f S  VOL (ml): 80% PRESS CHANCE ( n ) :  
JHTT G A 3  VOLUUE (al): 78 M A X  PRESS. CHANGE (1) : 

78 
.Zd 



S I T E  : r f p  DATE: 1993-01-26, TIME: 1l:lO 
TST ID:  40593.1 NAME: Jk 
FILTER DEPTH (m or f t )  : 3.81 

FILTER: LENGTH (mu): 40.0 TEST TYPE: VAR HEAD, OUTFLW 
DlAt4ETER (mu): 30.0 CALIBRATION SLOPE : 1.00 

FLW FACTOR (mn): 228.77 INTERCEPT ': .OO 

TEST CONTAINER VOL (ml ) :  35.0 LIQUID START LEVEL (m) : .310 
EX1 CYLINDER VOL (ml):  63.0 STATIC PORE PRESS (m) : .40 
I N I T I A L  L I Q U I D  VOL (ml):  20.0 I N I T I A L  TEST PRESS (m) : 22.26 
CONTAINER X-AREA (a&?): 1.96 80X RECOVERY PRESS (m) : 4.77 
I N I T I A L  GAS VOL (ml):  78.0 H I N  F I N A L  PRESSURE (m) : 15.61 

NO TIME 
hh:mn:ss 

0 oo:oo:oo 
2 00:01:00 
4 00:03:00 
6 00:05:00 
8 01:12:00 

== nr==i=== 

PRESS PERMEAB 
m H2O a s  

22.26 
17.87 9.6~10 -8 
17.73 73x10 -8 
17.63 1.1x10 -8 
17.13 1.1~10 -8 

E==== ====a==== 

NO TIME 
hh:mu:ss 

1 00:00:30 
3 00:02:00 
5 00:04:00 
7 01:06:00 
9 01:18:00 

DP li=:=P='PDI 

NUMBER OF DATA POINTS : 9 
U L C  VOLUME CHANGE (ml):  14.7 . 

I ' V O C  CHANGE (ml): 1.0 

C W E N T S :  
L i tho logy uas c lay  (duped bedrock mater ie l )  
Pore pressure was not s tab le end uas posit ive 

PRESS PERHEAB 
m H2O cmfs 
=SIP= DIPP=DED= 

17.91 1.0~10 -7 
17.79 8.8~10 -8 
17.67 1.2~10 -8 
17.15 1.1x10 -8 
17.10 

*** FINAL CALCULATED PERMEABILITY = 1.1 x 10 -8 (a&) *** 

4 



BAT GROUNDWATER MONITORING SYSTEM 
Inaltu Perneabillty Teat Protocol 

ELRpsEDTIJf 
f-I 

1 0  I,O 
I 

30- fetas m s m .  - PESSJE EUEa TIE PRESSUE 
I. tw) f-) I. w, 

26.36 16 

I I 1 

J 

FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



a IN SITU PERMEABILITY TEST 

SITE : rfp 
TST ID: 40593.2 
FILTER DEPTH (m or ft) : 5.72 

FILTER: LENGTH (m): 40.0 
DIAMETER (m): 30.0 

FLOW FACTOR (m): 228.K’ 

TEST CONTAINER VOL ( m l ) :  35.0 
EX1 CYLINDER VOL (ml ) :  63.0 
INITIAL LIQUID VOC (ml):  20.0 
CONTAINER X-AREA (&I: 1.96 
INITIAL CAS VOL (ml ) :  78.0 

NO TIME 
hh:mn:ss 

0 oo:oo:oo 
2 00:02:00 
4 00:04:00 
6 00:06:00 
8 00:08:00 
10 00:10:00 
12 00:20:00 

== ===I==== 

PRESS 
m H2O 

26.46 
26.31 
26.27 
26.23 
26.22 
26.20 
26.19 

I==== 

PERMEAB 
W S  

=======e= 

1.7~10 -8 
1.2~10 -8 
5.4~10 -9 
6.0~10 -9 
9.8~ 1 0 - 1 0 

DATE: 1993-01-27 TIME: 08:45 
NAME: ept 

TEST TYPE: VAR HEAD, 
CALIBRATION SLOPE 

INTERCEPT 

LIWlD START LEVEL (m) 
STATIC PORE PRESS (m) 
INITlAL TEST PRESS (m) 
80% RECOVERY PRESS (m) 
MIN FfNAL P R E S W R E  (m) 

NO 

=I 

1 
3 
5 
7 
9 

11 

TIME 
hh :mn: ss 
t=ISSII0 

00:01:00 
00:03 :00 
0o:os :oo 
00:07: 00 
00: 09: 00 
00: 15 :oo 

PRESS 
m H2O 

26.36 
26.29 
26.25 
26.23 
26.21 
26.19 

---- ----I 

CUTFLW 
: 1.00 
: .oo 

: .310 
: .58 
: 26.46 
: 5.76 
: 18.95 

PERMEAB 
Cm/S 

3.0~10 -8 
1.2~10 -8 
8.4~10 -9 
4.2xlO -9 
2.3~10 -9 
9 .Bx~O-IO 

====Piis== 

OF DATA POINTS : 12 
.6 a C -  VOLUME CHANGE (ml ) :  

ACTUAL W L  CHANGE ( m l ) :  2.0 

C W E N T S :  
Test was run i n  organic rich clay imnediately beneath slurped bedrock m t l .  

*** FINAL CALCULATED PERMEABILITY = 9.8 X 10-10 (cm/S) *** 



F/Lc- L/oS3 

BAT G R O U N D W A T E R  P I O N I T O R I N G  SYSTEH 
I n s i t u  Perneabllitv T e a t  Protocol 

DEPTH (r n )  : 8.r c3 TEST TYPE ( I N / O U T ) :  007 
W T E R  L E N G T H  (ar) : L)o D I A H  (mm): 30 FACTOR (ma) : 228 .77  

EXT CYL VOLUME (ml): D .5 PORE PRESSURE ( m )  : 5.23 
INITIAL PRESSURE (n): 39 .b 1 

TOTAL S i S  V O L  (ml): 80% P R E S S  CHANGE (n) : 10.92 
J N T T  GA: V O L U M E  (nl): l5.S M A X  PRESS C H A N G E  (m): 

'' FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 



***. .*. ..e.* 

* * * .  
.**. tt... 

t . . .  . 
tt.. R 

IN SITU PERMEABILITY TEST 

SITE : rfp DATE: 1993-01-27 TIME: 13:OO 
TST ID: 40593.W NAME: epl 
FILTER DEPTH (m or f t )  : 8.18 

FILTER: LENGTH (mn): 40.0 TEST TYPE: VAR HEAD, OUTFLOW 
OIMETER (mn): 30.0 CALIBRATION SLOPE : 1-00 

F L W  FACTOR (mn): 228;77 INTERCEPT : - .OO 
TEST CONTAINER VOL (ml): 35.0 LIWID START LEVEL (m) : -310 
EX1 CYLINDER VOL (ml ) :  .5 STATIC PORE PRESS (m) : 5.23 
INITIAL LIQUID VOL (ml ) :  20.0 INITIAL TEST PRESS (m) : 33.69 
CONTAINER X-AREA (un2): 1.96 80% RECOVERY PRESS (m) : 10.92 
INITIAL GAS VOL (ml ) :  15.5 MIN .FINAL PRESSURE (m) : 8.89 

NO TIME PRESS PERMEAB NO TIME PRESS PERMEAB 
hh:m:ss m H2O un/s hh:mn:ss m H2O u n / s  

0 0O:OO:OO 33.69 1 00:01:00 33.46 1.1~10 -8 
2 00:02:00 33.34 1.0~10 -8 3 00:03:00 33.23 8.7~10 -9 
4 00:04:00 33.13 7.7~10 -9 S 0O:OS:OO 33.06 7.0~10 -9 
6 00:06:00 32.98 6.9x10 -9 7 00:07:00 32.91 6.4~10 -9 
8 00:08:00 32.84 6.0~10 -9 9 00:09:00 32.78 4.7~10 -9 
10 0O:lO:OO 32.72 4.3~10 -9 11 00:15:00 32.49 6.0~10 -9 
12 00:20:00 32.29 3.4x10 -9 13 00:25:00 32.12 3.5~10 -9 

== =-----=- I= =*====PI ===5= ========= ----- - ===== PIE====== 

‘7:30:00 31.98 

ock! OF DATA POINTS : 14 
CALC VOLUME CHANGE (mt): .6 . 
ACTUAL VOL CHANGE (ml): 2.0 

COHHENTS: 
Test uas run in bedrock clay 
Test conducted using the small extension cylinder (0.5 cm3) 



\ 

CRLCULQTION 

PRINTOUTS 

HERE 



**** *** ***** * * *  * * **** ***** * * * *  * * 
**** * * * R  

I N  S I T U  PERMEABILITY TEST 

S I T E  : r f p  
T S T  I D :  40693.bd 
FILTER DEPTH (m o r  f t )  : i.07 

30.0 

. 5 

.5 

F I LTE R : 

TEST CONTAINER VOL 
EXT CYLINDER VOL 
I N I T I A L  L I Q U I D  VOL 
CONTAINER X-AREA 
I N I T I A L  GAS VOL 

NO TIME 
hh:mm:ss 

0 oo:oo:oo 
2 00:01:00 
4 00:02:00 
6 00:04:00 
8 0O:lO:OO 
10 00:20:00 
12 00:40:00 

-- -------- -- ------- 
PRESS 
m H20 
30.93 
27.24 
23.89 
22.00 
21.09 
20.92 
20.78 

----e --- 

DATE: 1993-02-26 TIME: 11:40 
NAME : bkn 

TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 

LIQUID START LEVEL .310 
STATIC PORE PRESS 
I N I T I A L  TEST PRESS 
80% RECOVERY PRESS 
MIN FINAL PRESSURE (m)  : 7.68 

NO TIME 
hh:mm:ss 

1 00:00:30 
3 00:01:30 
5 00:03:00 
7 00:05:00 
9 00:15:00 
11 00:30:00 

-- -------- -- -------- 
PRESS 
m H20 
29.54 
25.24 
22.59 
21.65 
20.98 
20.85 

---- ---- 
PERMEAB 

c m /  s -------- --------- 
5.3~10 -7 
3.7x10 -7 
1.5x10 -7 
2.0x10 -8 
2.8x10 -9 
1.9x10 -9 

'TMBER O F  DATA POINTS : 12 
5.1 

COMMENTS : 
T e s t  was conducted in bedrock c l a y  

*** F I N A L  CALCULATED PERMEABILITY = 1.9 x 10 -9 ( c m / s )  *** 



FILE: NO - Ltom3.1 

BAT G R O U N D W A T E R  XONITORINC SYSTEX 

SITE: 40?q3 k@ D A T E :  3-1-53 TIHE: i i ' &  PIEZOHETER ID: ciO747 N A X E :  

DEPTH Cm)  : re7 m TEST TYPE (IN/OUT): C-riJ? 
FILTER L E N  PXAn 

r # /rt&--* 0'  

FACTO rn -7 GTH ( m a ) :  do ( rnm) :  r ? ~  R (ma): - 

PORE - 5.IL. EXT C Y L  V O L U X E  (nl): 015 P R E S S U R E  ( m ) :  

TOTAL S f S  V O L  (ml): 35,s 80% PRESS C H A N C E  ( m ) :  
I N I T  G A 3  V O L U M E  (all: iS.0 HAX P R E S S  C H A N C E  (n): 

w Y c  
I N T T  L I J J I D  V O L  (al): 20 . I N I T I A L  PRESSURE (a): 



S I T E  : rfp 
TST ID:  40793 .1  
FILTER.DEPTH (m or 
FILTER:. LENGTH 

DIAMETER 
FLOW FACTOR 

**** *** ***** * * *  * * **** ***** * * * *  * * **** * * * R  

I N  S I T U  PERMEABILITY TEST 

ft) : 1.07 

DATE: 1993-03-01 TIME: 1 1 : 3 0  
NAME: epl 

40.0 TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
30.0 CALIBRATION SLOPE 

mm : 228.77 INTERCEPT 

TEST CONTAINER VOL 
EXT CYLINDER VOL 
INITEXL LIQUID VOL 
CONTAINER X-AREA 
I N I T I A L  GAS VOL 

I 80% RECOVERY PRESS (m 
MIN FINAL PRESSURE ( m  

NO 

-- - 
0 
2 
4 
6 
8 

10 
12  
14  - -  

TIME 
hh:mm:ss 

oo:oo:oo 
00:01:00 
00:02:00 
00: 03 : 00 
00: 05: 00 
00: 07 : 00 
00: 09 :oo 
00: 12: 00 
00: 16: 00 
00: 20: 00 
00: 30: 00 

PRESS 
m H20 

38.90 
31.94 
30.12 
28.84 
27.05 
25.70 
24.86 
23.80 
22.69 
21.86 
20.30 

--- 

1.9x10 -7 
1.4x10 -7 
1.1x10 -7 
9.0x10 -8 
6.9X10 -8 
5.6X10 -8 
5.0X10 -8 
4.2x10 -8 
3.3x10 -8 
3.5x10 -8 

NO TIME 
hh:mm: ss 

1 00:00:30 
3 00:01:30 
5 00:02:30 
7 00:04:00 
9 00:06:00 

11 00:08:00 
1 3  0O:lO:OO 
15 00:14:00 
1 7  00:18:00 
1 9  00:25:00 
2 1  00:35:00 

-- --I---- - ------ 
PRESS 
m H20 

30.93 
29.45 
27.85 ' 

26.36 
25.29 
24.48 
23 .21  
22.25 
21.05 
19.68 

----- ---- 
33.. 48 

PERMEAB 
cm/ s 

2.4X10 -7 
1.5x10 -7 
1 .2x10 -7 
9.8X10 -8 
7 .9x10 -8 
6.0x10 -8 
5.2x10 -8 
4.6x10 -8 
3.5x10 -8 
3.2X10 -8 

NUMBER O F  DATA P O I N T S  : 2 1  
CALC VOLUME ,CHANGE ml : 9.9 
ACTUAL VOL CHANGE : 12.0 

COMMENTS : 
T e s t  is in organic rich clay material (weathered appearance) 
T e s t  location is on steeply dipping slope (to the north) 

*** FINAL CALCULATED PERMEABILITY =--3.5 x 1 0  -8 (cm/s) *** 



**** *** ***** * * *  * * **** ***** * * * *  * * 
**** * * * R  

I N  S I T U  PERMEABILITY TEST 

S I T E  : r f p  
TST I D :  40793.bd ' 

FILTER DEPTH (m o r  ft) : 4.12 

4 0 . 0  
DIAMETER mm : 30.0 

FLOW FACTOR IIENGT* mm : 228.77 
FILTER: 

TEST CONTAINER VOL 
E m  CYLINDER VOL 
I N I T I A L  LIQUID VOL 
CONTAINER X-AREA 
I N I T I A L  GAS VOL 

NO TIME 
hh:mm:ss 

0 oo:oo:oo 
2 00:01:00 
4 00:02:00 
6 00:04:00 
8 00:06:00 
10 00:08:00 
12 00:10:00 
14 00:20:00 
36 00:35:00 

-- -------- - ------- 
PRESS 
m H20 
39.24 
38.58 
38.49 
38.37 
38.27 
38.19 
38.12 
37.83 
37.49 

--- -- 
PERMEAB 

c m / s  

5.4X10 -9 
3.7x10 -9 
3.0x10 -9 
2.5x10 -9 
1.9x10 -9 
1.7x10 -9 
1.4x10 -9 

DATE: 1993-03-02 TIME: 11:20 
NAME: epl 

TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 

.310 LIQUID START LEVEL ( m )  : 
STATIC PORE PRESS m : -3.29 
I N I T I A L  TEST pass Im{ : 39.24 
80% RECOVERY PRESS ( m )  : 5.22 
MIN FINAL PRESSURE ( m )  : 11.31 

NO 

-- - 
1 
3 
5 
7 
9 

11 
13 
15 

TIME 
hh:mm:ss 

00:00:30 
00:01:30 
00: 03 : 00 
00 : 05: 00 
00: 07: 00 
00: 09: 00 
00: 15: 00 
00:28: 00 

------ ------- 
PRESS 
m H20 

38.64 
38.54 
38.43 
38.32 
38.22 
38.15 
37.98 
37.65 

--- ----- 
PERMEAB --------- cm/ s --------- 

6.6~10 -9 
4.2x10 -9 
3.2~10 -9 
2.8~10 -9 
2.2x10 -9 
1.7~10 -9 
1.5~10 -9 
1.4~10 -9 

IBER OF DATA POINTS : 16 
L&C VOLUME CHANGE m l  .6 
ACTUAL voL CHANGE [ml{ I 3.0 

COMMENTS : 
T e s t  conducted i n  bedrock claystone 

*** FINAL CALCULATED PERMEABILITY = 1.4 x 10 -9 ( c m / s )  ***  



I . .  

BAT GROUNDWATER XONITORING SYSTEH 
Inaltu Perneabilitv test Protocol 



****. *** ***** * * *  * * **** ***** * * * *  * * 
**** * * * R  

IN SITU PERMEABILITY TEST 

SITE : r f p  
TST ID: 40993.bd 
FILTER DEPTH (m or 

DATE: 1993-03-03 TIME: 12:OO 
NAME: epl 

3.61 

40.0 TEST TYPE: VAR HEAD, OUTFLOW 
: 1.00 

.oo 
CALIBRATION SLOPE 

INTERCEPT 

LIQUID START LEVEL (m 
STATIC PORE PRESS m 
INITIAL TEST PRESS [m 
80% RECOVERY PRESS (m 
MIN FINAL PRESSURE (m 

FILTER: 

NO 
-- -- 

0 
2 
4 
6 

10  
1 2  

a 

TIME PRESS 
hh:mm:ss m H20 

0O:OO:OO 28.61 
0O:Ol:OO 27.17 
00:02:00 26.77 
00:03:00 26.45 
00:05:00 25.82 
00:07:00 25.25 
00:09:00 24.73 

00:25:00 21.81 
00:35:00 20.55 

---- ---- ---- -------- ----- 

00.: 15: 00 23.48 

PERMEAB 
c m / s  ------- ---- 

1.8x10 -7 
1.6x10 -7 
1.5x10 -7 
1.5x10 -7 
1.4x10 -7 
1.2x10 -7 
1.2x10 -7 
1.1x10 -7 

NO 
-- -- 
1 
3 
5 
7 
9 

11 
1 3  
15 
17  

TIME 
hh:mm:ss 

00 : 00 : 30 
00: 01:30 
00: 02: 30 
00: 04: 00 
00: 06: 00 
00: 08: 00 
00: 10:  00 
00: 20: 00 
00: 30: 00 

------- 
I---- 

PRESS 
m H20 

27 . 3 6 
26.97 
26.60 
26.13 
25.54 
25.00 
24.52 
22.60 
21.15 

---- ----- 
PERMEAB 

c m /  s --------- --------- 
1.7x10 -7 
1 .7x10 -7 
1.5x10 -7 
1.5x10 -7 
1.4X10 -7 
1.3x10 -7 
1 .2x10 -7 
1 .1x10 -7 
1.1x10 -7 

NUMBER OF DATA POINTS : . 18 
CALC VOLUME CHANGE m l  : 16.4 
ACTUAL VOL CHANGE I m l {  : 19.5 

COMMENTS : 
Test conducted in bedrock-per rig geologist’s call 
Lithology is white sand, f i n e  to medium grained, loose, non cemented, moist 

*** FINAL CALCULATED PERMEABILITY = 1.1 x 1 0  -7 ( c m / s )  ***  



FRSTEN 

CRLCULRTION 

PRINTOUTS 

HERE 

I - 7' 



**** *** *****  * * *  * * **** ***** * * * *  * * **** * * * R  

I N  S I T U  PERMEABILITY T E S T  

S I T E  : r f p  
T S T  I D :  41293.bd 
FILTER DEPTH (m or f t )  : 1.7 

DATE: 1993-02-23 TIME: 1 3 :  40 
NAME: bkn 

FILTER : LENGTH ( m m ) :  40.0 T E S T  TYPE:  VAR HEAD, OUTFLOW 
: 1-00 

. o o  
DIAMETER (mm : 30.0 CALIBRATION S L O P E  

I N T E R C E P T  FLOW FACTOR (m{ : 228.77 
TEST CONTAINER VOL (ml): 35.0 
EXT CYLINDER VOL ml .5 

CONTAINER X-AREA (cm2 
I N I T I A L  GAS VOL (ml 

I N I T I A L  L I Q U I D  VOL [ml 

NO TIME PRESS PERMEAB 
hh:mm:ss m H20 cm/ s -- -- 

0 
2 
4 
6 
8 
10 
12 

-------- ---- -------- 
-I_--- -- ------- 
0O:OO:OO 32.24 
0O:Ol:OO 31.80 6.1x10 -9 
00:02:00 31.74 .3.9x10 -9 
00:04:00 31.66 2.5X10 -9 
0O:lO:OO 31.50 1.7x10 -9 
00:20:00 31.33 1.4X10 -9 
00:40:00 31.04 

L I Q U I D  START LEVEL ( m )  : .310 
STATIC- PORE PRESS m : .86 
I N I T I A L  T E S T  PRESS [m{ : 32.24 
80% RECOVERY PRESS (m) : 7.14 
MIN F I N A L  PRESSURE (m) : 8.26 

NO T I M E  
hh:m:ss 

1 00:00:30 
3 00:01:30 
5 00:03:00 
7 00:05:00 
9 00:15:00 
11 00:30:00 

- -------- -- ------ 
PRESS PERMEAB 
m H20 
31.85 8.6x10 -9 
31.78 4.0x10 -9 
31.71 3.61~10 -9 
31.62 1.8x10 -9 
31.43 1.6x10 -9 
31.15 1.4x10 -9 

cm/ s ----- --------- ---- --------- 

'UMBER OF DATA P O I N T S  : 1 2  
.4 

COMMENTS : 
test conducted in bedrock clays, solft, slight plasticity, slightly moist 

*** F I N A L  CALCULATED PERMEABILITY = 1.4 x 10 -9 ( c m / s )  .*** 



BAT GROUNDWATER MONITORING SYSTEX 43693 .a 
1n a l t u  Perneabilitv T e s t  Protocol 

DEPTH (m): 4-.& TEST TYPE (IN/OUT) : ar 
FILTE FACTOR < n r )  : R L E N G T H  ( a m )  : 40 DIAH (nn):& 

EXT CYL VOLUME ( m l ) :  015 PORE PRESSURE (m): - I -  /z 
80% PRESS CHANGE (n): a.01 IHIT L I J ' J I D  VOL (al): t0 I N I T I A L  PRESSURE (a): 

TOTAL S f S  VOL ( m l ) :  
J H I T  G A 3  VOLUME ( n l )  : 15.5 M A X  PRESS CHANGE ( m ) :  

3s.5 

z4 

( g  

15 
z z  

' . I 7  

1.15 

1.13 

FRSTEN 

CRLCULRT I ON 

P R I N T O U T S  

HERE 



bCTUAL VOL C H A N G E  <.I): 3.w I 
CALCULATED VOL CHA NCE (11): 

- 3 . L ;  

. 3  3L 

d 3.35 



I N  SITU PERMEABILITY TEST 

S I T E  : RFP DATE: 1993-03-25 TIME: 12:40 

FILTER O E D T H  (m or  f t )  : 4.04' 
' TST ID:  L3693.M NAME: bn 

FILTER: LENGTH (inn): 40.0 
DIAMETER (n): 30.0 

FLOW FACTOR (inn): 228.77 

TEST CONTAINER VOL (ml) :  35.0 
EX1 CYLINDER VOL (ml): .5 
I Y I T I A L  LlQUIO VOL (ml): 20.0 
CONTAINER X-AREA (CIS): 1.96 
I N I T I A L  GAS VOL ( m l ) :  15.5 

YO 

-- -- 
0 
2 
4 
6 
8 
10 
12 

TIME 
hh:mn:ss 

00: 00 : 00 
00:01:00 
00:02:00 
00: 03 : 00 
00: 07: 00 
00: 17 : 00 
00:32:00 

5==== === 

PRESS 
m HZO 

29.02 
27.70 
27.56 
27.47 
27.14 
26.72 
26.35 

--___ ----- 
1.7~10 -8 
1.1x10 -8 
9.3~10 -9 
5.0~10 -9 
3.1~10 -9 
2.lxlO -9 

14 00:52:00, 26.03 1.8~10 -9 

.. . OF DATA POINTS : 15 

TEST TYPE: VAR HEAD, OUTFCW 
CALIBRATION '  SLOPE : 1.00 

INTERCEPT : .oo 

uaum START LEVEL (m) : .3io 
STATIC  PORE PRESS (m) : -1.12 
I N I T I A L  TEST PRESS (m) : 29.02 
80% RECOVERY PRESS (m) : 4.91 
H I N  F I N A L  PRESSURE (m) : 6.85 

NO 

1 
3 
5 
7 
9 

11 
13 
15 

TIME 
hh:mn:ss. 

00:00:30 
00:01:30 
00: 0230 
00:05.:00 
00:12:00 
00: 22:oo 
00:42:00 
o1:oz:oo 

5=0===3 

PRESS 
m H2O 

27.80 
27.63 
27.52 
27.26 
26.90 
26.57 
26.18 
25.90 

I==== 

PERHEAE 
u n / S  

2.lxlO -8 
1.3~10 -8 
1.1x10 -8 
6.7~10 -9 
4.3~10 -9 
2.5~10 -9 
1.8x10 -9 

---___-__ --------- 

CALC VOLUME CHANGE (ml ) :  1.3. 
ACTUAL VOL CHANGE ( m l ) :  6.0 

COHHENTS : 
B A T  tesi run in bedrock mater ia l  

*** F I N A L  CALCULATED PERMEABILITY = 1.8 x 10 -9 ( C d s )  *** 



BAT G R O U N D W A T E R  H O N I T O R I N G  SYSTEH 
I n s l t u  Pernesbility T e s t  Protocol 

, 0 c : ~ ~ O . o  36'18 b N  2 - '' EXT CYL VOLUME ( m l ) :  0 ~ 5  
INIT L I J L T I D  V O L  (nl): 20 I N I T I A L  P R E S S U R E  (a): +& 1 -  

PORE PRESSURE ( m )  : - ~ - 3 -  
80% P R E S S  C H A N G E  (n): - 

U A X  P R E S S  C H A N G E  (m): 
T O T A L  S f S  V O L  (ml): 7!i5 ' 4 m n  
X H I T  G A  3 V O L U M E  (111) : I S 5 -  



I N  S I T U  PERMEABILITY TEST 

S I T E  : r f p  DATE: 1993-02-05 TIME: 11:20 
TST ID: 44393.1 
FILTER OEPTH (m o r  f t )  : 1.7 

FILTER: LENGTH (m): 40.0 
DIAMETER (mn): 30.0 

FCW FACTOR (m): 228.77 

TEST CONTAINER VOL (ml ) :  35.0 
EXT CYLINDER VOL ( m l ) :  63.0 
I N I T I A L  L I Q U I D  VOL (ml): 20.0 
CONTAINER X-AREA (cm2): 1.96 
I N I T I A L  GAS VOL ( m l ) :  78.0 

NO TIME PRESS PERMEAB 
hh:mn:ss m.HZO cm/s 

-- -------- ----- --------- -- -------- ---__ -----__-- 
0 0O:OO:OO 22.37 
2 0O:Ol:OO 15.51 3.3110 -6 
4 00:02:00 15.12 2.3~10 -8 
6 00:03:00 15.11 2.2~10 -8 
8 00:05:00 15.09 1.9~10 -8 
10 00:07:00 15.07 1.4~10 -8 
. 'q:09:00 15.06 8.7~10 -9 

:15:00 15.03 7.8~10 -9 
16 t~0:25:00 14.99 7.8~10 -9 

NAME: ep l ,  bkn 

TEST TYPE: VAR HEAD, 
CALIBRATION SLOPE 

INTERCEPT 

L I P U I D  START LEVEL (m) 
STATIC  PORE PRESS (m) 
I N I T I A L  TEST PRESS (m) 
80% RECOVERY PRESS (m) 
M I N  F I N A L  PRESSURE (m) 

NO 

1 
3 
5 
7 
9 
.13 11  

15 
17 

TIME 
hh:mn:ss 

00:00:30 
00:01:30 
00 : 02 : 30 
00: 04 : 00 
00:06:00 
00: 08: 00 
00:10:00 
00:20:00 
0 0 5 0 :  00 

=I====== 

PRESS 
m HZO 

17.95 
15.13 
15.12 
15..10 
15-08 
15.06 
15.05 
15-01 
14.97 

----- ----- 

CUTFLOU 
: 1.00 
: .oo 

: -310 
: .38 
:. 22.37 
: 4.78 
: 15.70 

PERMEAB 
cm/S 

=======I= 

7.5~10 -6 . 
4.SxlO -7 
2.1x10 -8 
1.9~10 -8 
1.9~10 -8 
1.2xlO -8 
8.5x10 -9 
7.8~10 -9 

NUMBER OF DATA POINTS : 17 

ACTUAL VOL CHANGE ( m l ) :  20.0 
CALC VOLUME CHANGE ( m l ) :  22.8 

COHMENTS: 
V a d o s e  Z o n e  H o n i t o r i n g  B o r e h o l e  44393 
R o c k y  F l a n t s  - BAT l ns i s  
D a t e  Tested: 2-8-93 T e s t e r s :  B .K .Neu l i n ,  E . P . L a u r e n c e  
L i t h o l o g y  t e s t e d  i s  c o a r s e - m e d  grained s a n d  ( f i l l ? )  T h i s  t e s t  i s  a b o r t e d .  

.** F I N A L  CALCULATED PERMEABILITY = 7.8 % 10 -9 ( C N S )  *** 



IN S I T U  PERMEABILITY TEST 

S I T E  : r f p  DATE: 1993-02-08 TIME: ll:20 
TST ID: C4393.la NAME: epl.bd 
FILTER DEPTH (m or ft) : 1.7 

FILTER: LENGTH (mn): 40.0 TEST TYPE: VAR HEAD, OUTFLOV 
DIAMETER (mn): 30.0 CALIBRATION SLOPE : 1.00 

FLW FACTOR (mn): .228.77 INTERCEPT : .OO 

TEST CONTAINER VOL (ml): 35.0 LlpUID START LEVEL (m) : .310 
EXT CYLINDER VOL (ml): 63.0 STATIC PORE PRESS (m) : -38 
INITIAL LIOUID VOL (ml): 20.0 INITIAL TEST PRESS (m) : 22.37 
CONTAINER X-AREA (un2): 1.96 80% RECOVERY PRESS (m). : 4.78 
INITIAL GAS VOL (ml): 78.0 MIN FINAL PRESSURE (m) : 15.70 

NO TIME PRESS PERMEAB 
hh:mn:ss m H2O cm/s 

=s =------- _---- ---_---_- 
-----e ----- --------- 

0 0O:OO:OO 22.37 
2 0O:Ol:OO 15.51 3.3~10 -6 
G 00:02:00 15.12 3.1~10 -7 

NO TIME PRESS PERMEAB 
hh:mn:ss m H2O cm/s 

1 00:00:30 17.95 7.5~10 -6 
3 00:01:30 15.13 3.1~10 -7 
5 00:03:00 15.11 

== ======== ====I ========= 

NUMBER OF DATA POINTS : 5 
CALC VOLUME CHANGE (ml): 22.3 
r'"'4L VOL CHANGE (ml): 20.0 

. ,ENIS: 
Vadose Zone Monitoring Borehole 44393 
BAT Insitu Permeability Test - RFP 
Date Tested: 2-5-93 
Lithology Tested: Coyrse to mediun grained sand-possibly f i l l  

Testers: B.K.Neulin, E.P.Laurence 

*** FINAL CALCULATED PERMEABILlTY = 3.1 X 10 -7 *** 



EAT GROUNDWATER ~ONITORINC SYSTEH 
Insltu Perneabilitv T e s t  Protocol 

EXT CYL VOLUME (ml): @ 0.4 PORE PRESSURE ( m )  : 2l.89 &( rr-- f O  
INTT LIJ’JID VOL (all : ‘Zi! INITIAL PRESSURE ( n )  : 32,17- 
TOTAL S f S  VOL (ml): 35.5 80% PRESS CHANGE ( n )  : 2394 
X H T T  GA: VOLUHE (nl): H 155 M A X  PRESS CHANGE ( 0 ) :  

5, Tp 7, -n/ 5 7  

0 31.dQ 
2 2 1 . 9 0  

4 2 / - 7 a  
b 21. 6 1  

I Q*c. / L & < & / ,  

41 hI 

_-- 

FRSTEN 

CRLCULRTION 

PR I NTOUTS 

HERE 

RUST ENVIRONMENT & INFRASTRUCTURE 

QA Record No: Page - or- 

i 



I N  S I T U  PERMEABILITY TEST 
I 
j 

S I T E  : RFP DATE: 1993-02-08 TIME: 12:09 
TST ID :  44393 .80  NAME: E.P.Leurence,  8;K.NewlIn 
F ILTER 'DEPTH (m O r  f t )  : 6.12 

FILTER: LENGTH (mn): 40.0 TEST TYPE: VAR HEAD, O U T F L W  
OIAMETER (mn): 30.0 CALIBRATION SLOPE : 1.00 

FLOV FACTOR (mn): 228.77 INTERCEPT : .OO 

TEST CONTAINER VOL (ml):  35.0 L I W I D  START .LEVEL (m) : .310 
EXT CYLINDER VOL (ml ) :  .5 S T A T I C  PORE PRESS (m) : 21.89 
I N I T I A L  L I Q U I D  VOL (rnl): 20.0 I N I T I A L  TEST PRESS (m) : 32.12 
CONTAINER X-AREA (cm2): 1.96 80% RECOVERY PRESS (m) : 23.94 
I N I T I A L  CAS VOL (ml): 15.5 M I N  F I N A L  PRESSURE (m) : 8.20 

NO TIME PRESS PERMEAB NO T IME PRESS PERMEAB 
hh:mn:ss m H2O cm/s hh:mn:ss m H20 cm/s 

10  ======I= ====5 =5======0 == =5===55= ===== ===I===== 

0 0O:OO:OO 32.12 1 00:00:30 30.56 1.6~10 -7 
2 0O:Ol:OO 30.32 7.7~10 -8 3 00:01:30 30.22 6.1~10 -8 
4 00:02:00 30.21 2.6~10 - 7  5 00:02:30 30.02 2.9~10 -7 
6 00:03:00 29.00 

NUMBER OF DATA POINTS : 6 
CALC.VOCUHE CHANGE (ml): 1.2. 

'JAL VOL CHANGE (ml ) :  2.0 0 
COHMENTS : 

th i s  i s  an incmplete t e s i .  output i s  kept for s e n s i t i v i t y  analysis. 

*** F I N A L  CALCULATED PERMEABIL ITY  = 2.9 x 10 - 7  ( W s )  *** 



1. 
I I N  SITU PERMEABILITY TEST 

I S I T E  : r fp  
' TST I D :  44393.W 

FILTER DEPTH (m o r  f t )  : 4.12 

FILTER: LENGTH (m): 40.0 
OIAMETER (m): 30.0 

FLOW FACTOR (m): 228.77 

TEST CONTAINER VOL (mi):  35.0, 
E X 1  CYLINDER VOL (m l ) :  '.5 
I N I T I A L  L I Q U I D  VOL (mi ) :  20.0 

I N I T I A L  CAS VOL ( m l ) :  15.5 
CONTAINER X-AREA (d): 1.96 

NO 

-- -- 
0 
2 
4 
6 
8 

10 

TIME 
hh:mn:ss 

oo:oo:oo 
0O:Ol :oo 
00:02:00 
00:03: 00 
00:04 :00 
00: 06: 00 
00 : 16: 00 
00:'26:00 
00:36:00 

-------- -------- 
PRESS 
m H2O 

32.12 
30.32 
30.21 
29.94 
29.81 
29.79 
29.76 
29.71 
29.66 

----- ---_- 
PERMEAB 

W S  

7.7~10 -8 
7.1~10 -8 
4.8x10 -8 
1.3~10 -8 
9.9~10- 10 
1.8x10 -9 
1..8~10 -9 
1.7~10 -9 ' 

NUMBER O f  DATA POINTS : 17. 
CALC VOLUME CHANGE (m i ) :  1.0 
ACTUAL VOL CHANGE (m l ) :  2.0 

DATE: 1993-02-08 TIME: 12:09 ' 

NAME: epl, bkn 

TEST TYPE: VAR HEAD, OUTFLOW 
CALIBRATION SLOPE : 1.00 

INTERCEPT. : .OO 

L I G U I D  START LEVEL (m) : .310 
S T A T I C  PORE PRESS (m) : 21.89 
I N I T I A L  TEST PRESS (m) : 32.12 
80X RECOVERY PRESS (m) : 23.94 
M l N  F I N A L  PRESSURE (m) : 8.20 

NO 

-- -- 
1 
3 
5 
7 
9 

11 
13 
15 
17 

T IME 
hh:m:ss 

00:00:30 
00:01:30 
00:02:30 
00:03:30 
00:os : 00 
00: 11 :oo 
00: 21 : 00 
00:.31: 00 
00:41:00 

-------- -----_-- 
PRESS 
m H20 

30.56 
30.22 
30.02 
29.90 
29.79 
29.78 
29.73 
29.68 
29.64 

----- ----- 
PERMEAE 

C N S  

1.6~10 - 7  
6.1~10 -8. 
7.1~10 -8 
2.8x10 -8 
1.2xlO -9 
1.5x10 -9 
1.9~10 -9 
1.7~10 -9 

----_---_ --------- 

CWMENTS: 
V a d o s e  Z o n e  M o n i t o r i n g  B o r e h o l e  
44393 Rocky f l a t s  W 4  
D a t e  T e s t e d :  2-8-93 T e s t e r s :  E .P .Laurence ,  B . K . N e u l i n  
L i tho logy  tested: C l a y  bedrock 

*** F I N A L  CALCULATED PERMEABILITY = <7 x 10 -9 (cm/s) *** 


